
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 



Digitized by 



Google 



Cb<sm 7^^?' *ii 



HARVARD COLLEGE 




SCIENCE CENTER 
LIBRARY 




Digitized by VjOOQ IC 



Digitized by 



Google 



Digitized by 



Google 



o 



PRACTICAL TREATISE 



ON 



BREWING, 



ON CHEMICAL AND ECONOMICAL PRINCIPLES ; 

WITH 

PORMULJE FOR PUBLIC BREWERS, 

ASD IV8TBDCTZ0K8 FOB 

By WILLIAM ^LACK, 

PRACTICAL BREWER. 



THIBD BDITIOK, MUCH BNLAROBD AVD IMPROYBD. 



LONDON: 
LONGMAN, BROWN, GREEN, AND LONGMANS. 

1844. 



Digitized by 



Google 



CheiTil^^.l^ 






^A o uru T^rr kZ ^ 2 . 4^ 



London i 

Printed by Strwa^t and Murray, 

Old Btiley. 



/ 






^ 



Digitized by 



Google 



TO 

THOMAS GBAHAM, ESQ., 

PROFESSOR OF CHEMISTRY IN THE LONDON UNIVERSITY, 
F.R.S^ fte. fte.» 

Cl^U SBorft (it StlliraUll, 

AS A TESTIMONY OF 

HIGH RESPECT FOR HIS PROFESSIONAL ABILITIES, 

AND ESTEEM FOR HIS PRIVATE WORTH, 

BY 

HIS OBLIGED AND FAITHFUL FRIEND, 

THE AUTHOR. 



Digitized by 



Google 



Digitized by 



Google 



PREFACE. 



The success of two Editions of the Treatise on 
Brewing, has encouraged the author to o£fer to the 
public a Third Edition, carefully revised and cor- 
rected. A considerable quantity of important mat- 
ter has also been added, which has had the benefit 
of being revised by Professor Graham, of the 
London University, whose eminence in the science 
of chemistry is universally acknowledged. In no 
instance does the author refer to the opinions of 
others : all the information which he communicates 
being derived entirely from his own practical expe- 
rience, in all parts of the United Kingdom. 
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INTRODUCTION. 



So many treatises on Brewing, both theoretical and 
practical) have already appeared, that the subject 
may very naturally be considered to have been 
exhausted. Some of these productions, however, 
are too homely ; while others so abound with scien- 
tific technicalities, as to be altogether unintelligible 
to the general reader. 

That Brewing is a chemical process, no one can 
deny, and of course, in every work on the subject, 
some chemical terms must be used. In the follow- 
ing pages, however, it is not intended to give any 
account of the production or nature of gases or 
other chemical agents, further than may be abso- 
lutely requisite to elucidate the subject. Nor is it 
intended to introduce a history of the origin of 
Beer, which must in a great measure be conjec- 
tural. 

In most arts, such as dyeing, iron- making, calico- 
printing, glass-making, &c., great improvements 
have been introduced by the assistance of chemis- 
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2 INTRODUCTION. 

try ; while the art of Brewing, which may be con- 
sidered equally important, has remained, to say the 
least, stationary. This may be easily accounted 
for. It is well known that many eminent chemists 
have turned their attention to this subject, and 
would no doubt have made as great improvements 
in it, as they have done in other arts, had they been 
furnished with the same advantages in regard to 
practical information. This, however, unfortunately 
has not been the case ; for practical brewers, 
generally speaking, either from self-sufficiency, 
jealousy, or ignorance, are very unwilling to im- 
part their real or supposed information to any one ; 
hot particularly to men of science, whose inquiries 
excite their jealousy. This, in many instances, 
prompts them rather to mislead than to inform the 
inquirers. 

Another obstacle to improvement is, that almost 
every brewer in the course of his practice, persuades 
himself that he has made some discovery, by which 
be can make his beer better than that of his neigh- 
bour. These nostrums, though often worse than 
useless to the possessors, might, if freely communi- 
cated to scientific inquirers, lead to some improve- 
ment ; but they are invariably concealed, and thus 
the want of the combination of science with prac- 
tice, throws insurmountable difficulties in the way 
of acquiring useful and accurate information. Had 
it been otherwise, there can be no doubt, that the 
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INTRODUCTION. 3 

Art of Brewing would have been long ago placed, 
by the assistance of chemistry, on a more scientific 
footing. 

Having had occasion, in the course of a connec- 
tion of more than forty years with the brewery, to 
work in premises very differently constructed, we 
have invariably found, that in each some cause 
existed which prevented uniformity in the process 
of fermentation ; and until that cause, whatever it 
might be, was traced and removed, no regular 
system could be introduced. This sufficiently shows 
why brewers who go from one brewery to another, 
cannot arrive at the same successful results with 
regard to the quality of the beer, although they 
pursue precisely the same system, and even on 
some occasions employ the same materials as before. 
They are thus, from want of chemical knowledge, 
left completely in the dark, without the possibility 
of tracing causes and effects. This shows the abso- 
lute necessity of applying the discoveries of chemis- 
try, as in other arts, to account for and rectify 
these anomalies, which without such aid cannot be 
effected. 

The principal object of the following treatise is to 
trace the causes of these anomalies, and as far as 
possible to point out the means of removing or rec- 
tifying them ; and on all occasions to advance 
only such opinions as are founded on principles 
strictly chemical and practical, without which, in the 

B 2 
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4 INTRODUCTION. 

present improved mode of research, they can be 
but of little value ; dogmas being now entirely 
exploded. 

Many brewers are highly indignant when sup- 
posed not to be thoroughly acquainted with the art 
of brewing, in every department. We generally 
find, however, that they who exhibit the greatest 
self-conceit, are the most ignorant ; trusting every 
thing to chance, and professedly paying no regard 
either to aromas or appearances of any kind. 
Strange to say, however, in some instances, such 
brewers succeed better than those who follow a 
more scientific system. This may be accounted for 
on principles which have no reference to any scien- 
tific knowledge of brewing. It is possible that their 
brew-houses may have been, by mere chance, so 
constructed, as to render their operations less liable 
to the electro-chemical fluctuations which are con- 
stantly going on in the earth and atmosphere, or 
which are caused- by an injudicious mixture of 
. metals connected with their gyle tuns or other uten- 
sils. When, however, the said brew-houses must 
be altered or enlarged as circumstances may re- 
quire, how often do we find that the chance turns 
against them, and that by the introduction df dif- 
ferent metals, in what is called the new and im- 
proved mode of constructing utensils, or from other 
causes, the quality of their beer is so much de- 
teriorated as materially to injure the trade. It is 
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INTRODUCTION. 5 

then only that the self-sufScient brewer begins to 
discover, that his knowledge of brewing is only 
superficial, and his process dependent upon for- 
tuitous circumstances, which nothing but a distinct 
knowledge of chemistry can enable him to com- 
prehend. 

It will, therefore, clearly appear, that when altera- 
tions are required in an old brew-house, or a new 
one has to be constructed, the greatest care must be 
taken to avoid, as far as possible, in the formation 
of the utensils all electro-chemical agency. 

Should the following work be the means of draw- 
ing the attention of brewers in general, not only to 
the injurious effects of electro-chemical action, but 
also to other causes which prevent successful fer- 
mentations, and thus introduce a more scientific and 
a more uniformly certain system of brewing than 
has been hitherto established, the Author's object 
will be accomplished. 

It is impossible to describe in writing the dif- 
ferent aromas and appearances, so as to make them 
intelligible, according to our own sentiments on the 
subject. We have, however, endeavoured to give 
as much information as possible, in plain, simple 
language, so as to suit every capacity : but it is only 
as they may occur in practice, that the different 
appearances and aromas, indicative of good or bad 
' fermentations, can be described and pointed out ; 
and no one should pretend to possess a thorough 
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INTRODUCTION. 



knowledge of brewing, until he can at once discover 
and rectify every thing which happens unfavourable 
to the desired result, — the production of good, 
sound, malt liquor. 
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BREWING. 



Before commencing the subject of brewing, it may 
be proper to say something of the nature of the 
ingredients used in the manufacture of beer. We 
shall, therefore, begin with water^ the most indis- 
pensable ingredient. 



WATER. 



The word Liquor is technically applied in the 
brewery, to water. A great deal more importance 
is attached to the quality of this indispensable article, 
than perhaps it deserves. Many are of opinion 
that the difference in the flavour and (Quality of beer 
proceeds in some measure from the different sub- 
stances contained in the water used by the brewer. 
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To this opinion we cannot subscribe, for it is impos- 
sible to suppose that any slight difference discover- 
able by analysis, in the quantities of carbonates or 
sulphates which may be dissolved in the water, 
could possibly affect either the flavour or quality of 
the beer. 

Water, as usually met with, contains the following 
substances, which may, chemically speaking, be 
called impurities ; namely. 

Carbonic acid gas^ to which the sparkling ap- 
pearance of pump or spring water is owing. 

Carbonate of limcj which is. nearly insoluble in 
water, but which is often held in solution by excess 
of carbonic acid. When such water is boiled, the 
carbonic acid in excess is expelled, and the lime 
falls down, forming the crust in boilers and other 
similar vessels. 

Sulphate of lime : this salt communicates the 
" hard " property, as it is called, to water, and is 
always known to be present, when soap which is 
dissolved in it curdles. 

Besides these impurities, water always contains 
muriate of soda (common salt), and often other 
muriates. By using the term impurities, we do not 
intend to imply that anything exists in the water, 
which when it is drunk, renders it prejudicial : the 
term simply signifies any substance foreign to the 
real composition of water. Even rain-water, which 
is the result of a natural distillation, contains 
impurities. 
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WATER. • 9 

Of mineral waters we shall say nothing, as no one 
could think of employing them in brewing, unless 
from necessity. 

The above mentioned saline substances, we be- 
lieve, cannot impart any flavour either to the worts 
or the beer. Carbonate of lime, as above men- 
tioned, is partially separated by boiling, and sulphate 
of lime may be easily decomposed and the lime 
separated, by a little alkali ; as for instance, by car- 
bonate of soda. We thus reduce the different kinds 
of water to the same condition, and the products 
will also be the same. 

While brewers and others are continually speaking 
of the water with which they brew being preferable 
to any other water, they never think of the difference 
of the soils on which the barley is grown. Now as 
the wine from grapes raised on one soil, is inferior 
to wine from grapes produced on another, so every 
farmer, from experience, will tell you, that such and 
such soil is not fit for barley ; and there can be no 
doubt that barley grown on certain soils will make 
inferior malt. In such cases the water used in 
brewing is often blamed, while the inferior malt, 
which is the real cause, is blameless. 

Stagnant Water. 
Many brewers suppose that, by exposing water to 
the action of the atmosphere for a certain period, 
they soften it, and make it more fit for the purposes 
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10 • WATER. 

of brewing, and others even prefer stagnant water, 
even when they have an abundant supply of fine 
pump-water at command. Exposing spring- water 
to the atmosphere can do very little harm in winter, 
and perhaps as little good ; but in summer it soon 
becomes, by exposure, impregnated with filth like 
stagnant water. Would any one, we ask, after 
having seen a drop of stagnant water, as exhibited 
by the oxy-hydrogen microscope, think of using it 
for brewing, unless from necessity. Yet we have 
seen people, who were so prejudiced in favour of 
old customs, as to persist in using it even at consi- 
derable expense, and after its baneful effects had 
been distinctly pointed out, at the same time that 
they had an abundant supply of fine spring-water 
always at command, which cost them nothing. 
There can be no doubt that putrefactive fermenta- 
tion must at all times, during summer, be going on 
in all stagnant waters, produced by the falling of 
leaves, and the depositions of innumerable insects. 

This water, we all know, cannot be drunk without 
prejudice to health; and it is also very unfit for 
culinary purposes. How then can it be fit for 
brewing ? 

In some parts of the kingdom, however, no other 
water can be procured, and we have seen it impart 
putrescence to the beer, which could be discovered 
when smelling or tasting it. In all such cases, the 
water should be boiled^ and allowed to cool naturally 



Digitized by 



Google 
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before mashing ; or still better, a quantity of char- 
coal and lime should be boiled in it, which will, in 
some measure, correct the putridity. Would the 
action of chloride of lime be advantageous in such 
cases ? 

Running Water. 

Running water from rivers or rivulets, although 
preferable to stagnant water, is still open to some of 
the same objections, being liable to contain some 
organic matter. In the first place, we do not know 
how many different mineral springs may be dis- 
charged into it; and in the next place, it is, in 
summer, liable to be contaminated with the same 
impurities as stagnant water, although perhaps not 
to so great an extent. 

We shall sum up the whole that may be advanced 
on this subject, by recommending the purest water 
which can be found, as fitest for brewing ; and by 
stating that spring-water (not mineral) when imme- 
diately pumped up, has the best chance of being 
pure. 
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BARLEY. 

Any kind of grain can be converted into malt : 
but in England it is most usual to employ barley for 
that purpose. There are three species of barley. 

1. Hordeum Disttchum, the common barley, 
characterised by two lateral rows of seeds on the 
spike.. Professor Thomson's experiments give 
0*343 inch as the average length of a seed ; 0*143 
the breadth; and 0*108 the thickness. 

•2. Hordeum Vulgate^ commonly termed Bigg 
in Scotland, having, according to Linnaeus, two rows 
of seeds more distinct, and two imperfect ones. 

3. Hordeum Hexastichon^ with hermaphrodite 
flowers and six rows of seeds. — Records of General 
Science, vol. i. 441. 

By the experiments of Professor Thomson in 
1806, malt of bigg of that year, was found inferior 
to that of English barley by 14 per cent. : the 
weight of the bigg being 48*848 lbs. per imperial 
bushel, while the barley weighed 51*444 lbs. From 
these experiments, the excise duty on malted bigg 
was fixed at 16^. per quarter, whilst that on malted 
barley was 20^. 8rf. per quarter. 

Since 1806, from superior knowledge of agri- 
culture, and the selection of improved varieties of 
the different grains, &c., both barley and bigg have 
much improved in quality, and have increased in 
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BARLEY. 13 

weight per bushel: and it is now the opinion of 
some practical men, that the best bigg is very little 
inferior to barley for malting. 

In malting barley, the loss in weight is froni 21 
to 22 per cent. Of this 14 consists of moisture, 1^ 
disappears during the steeping, 3 on the floors, 3 by 
commings or rootlets, and the waste 1^. As barley 
when thoroughly dried loses 6 per cent, of moisture, 
Professor Thomson considers the actual loss in 
malting as only 8 per cent. 

The specific gravity of barley is from 1'280 to 
1-333, that of malt 1*201. 

Froni the interesting experiments of Messrs. Colin 
and Edwards upon the germination of different 
kinds of grain, it appears that when wheat, barley, 
French beans, or linseed, were immersed for a 
quarter of an hour in water at the temperature of 
154° F., the power of germination was completely 
destroyed ; and that water at 122° F. is the highest 
limit at which it is possible for barley to germinate 
after immersion. 

It is very beneficial to kiln-dry the barley before 
malting. In the early part of the malting season 
when the barley is damp, it cannot be made into 
good malt, unless thoroughly dried on the kiln. 
The grain absorbs moisture with greater avidity and 
regularity, and the process is facilitated. In good 
seasons, when barley is abundant, of good quality, 
and of a low price, brewers would find it very advan- 
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14 BARLEY. 

tageous to lay in and kiln-dry a large stock, to be 
kept for malting the next season. By kiln-drying 
it will be kept perfectly sound, and will malt as 
freely or more so, than new barley ; and should the 
season prove unfavourable, such provision will be a 
considerable saving. 

By the same valuable experiments of Messrs. 
Colin and Edwards upon the germination of differ- 
ent kinds of grain, we are led to suggest that the 
temperature used for drying the barley should not 
exceed 122^ F., while in drying pale malt, the tem- 
perature is frequently as high as 160^ or 170°. In 
the Records of General Science, vol. i. 445, Dr. 
Thomson states that very pale malt may be dried, 
although the temperature be brought as high as 175^. 

The medium, however, through which the heat is 
communicated, modifies the range of temperature 
considerably. Thus the seeds before mentioned, if 
exposed to a temperature of 143° in air containing 
vapour, or of 167° in dry air, are deprived of their 
vegetating properties ; and when wheat, oats, or 
barley, had been kept in sand at 113°, they would 
not germinate. Immersion in water at 167° for 14 
seconds destroyed the power of germination. The 
grains of starch burst at a temperature of 167° ac- 
cording to Raspail. 

In the Ann. de Ghimie et de Phys. tom. v., Ann. 
Philos. xii. p. 201., Proust gives the following com- 
parative analysis of barley and malt : 
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BARLEY. MALT. 

Resin 1 1 

Gum 4 15 

Sugar 5 15 

Gluten 3 1 

Starch 32 56 

Hordein 55 12 

100 100 

These coraponent parts, however, must differ con- 
siderably according to the diflferent qualities of the 
barley from which the malt is made. Dr. Turner 
says, ^Ube conditions necessary to vegetation are 
three-fold ; namely, moisture, a certain temperature, 
and the presence of oxygen gas.** The necessity of 
moisture to this process has been proved by exten- 
sive observation. It is well known that the concur- 
rence of other conditions cannot enable seeds to 
germinate, provided they are kept dry. That the 
presence of air is necessary to germination was de- 
monstrated by several philosophers, such as Ray, 
Boyle, Boerhaave, and Muschenbroeck, before the 
chemical nature of the atmosphere was discovered. 
Achard afterwards demonstrated that seeds in ge- 
neral would not germinate without the presence of 
oxyen gas ; and his experiments have been fully 
confirmed by subsequent observers. It has even 
been shewn by Humboldt, .that a dilute solution of 
chlorine, owing to the tendency of that gas to de- 
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compose water and set oxygen at liberty, promotes 
the germination of seeds. 

The late experiments of Saussure (1834\ prove 
that in germination nitrogen is always absorbed. 

The best barleys for malting are those called 
mellow in contradistinction to those which are hard 
or steely. The mellow barleys, generally speaking, 
are thm-skinned, and when the pickle is divided 
either by the teeth or a pen-knife, the kernel is 
white and floury. The steely barley may also be 
thin-skinned, but when divided in the same way, the 
kernel has a bluish cast something like rice. This 
barley, although equally heavy, or even heavier than 
the other, will never produce such good malt, nor 
will the beer brewed from it have the same mellow^ 
ness or richness of flavour as that produced from 
mellow malt. 

Care should also be taken, that corn of different 
weights and from different soils, should be kept 
separate, so as that each different quality may be 
used alone. The heavier barley will generally 
require to be longer under water than the other, 
and when mixed will not grow equally on the floors, 
(an objection usually attending shipped or foreign 
barley), thus preventing the possibility of making 
fine malt. It will also be found, that cargoes of 
barley will never make such fine malt as that bought 
directly from the farmers. The reason is obvious — 
the different qualities cannot be kept separate. 
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MALTING. 

Many opinions are entertained as to the best 
mode of making malt ; some persons being great 
advocates for sprinkling the corn with water during 
certain stages of the process upon the floors, while 
others maintain that nothing of the kind is neces* 
sary, but rather injurious. As this is not intended 
for a treatise on malting, we shall not enter into 
any discussion upon that subject ; but shall merely 
observe, that the practice may be either necessary 
or not, according to circumstances. In some malt* 
houses we have found it absolutely necessary to 
sprinkle for promoting vegetation, while in others, 
differently constructed, nothing of the kind was 
required. 

The Excise allows sufficient latitude for wetting 
any kind of barley ; it must not, however, be less 
than forty hours under water. The general mode 
of ascertaining when barley has been sufficiently 
steeped for malting, is first by its increase in bulk 
as shown by the dipping rod. A practical maltster 
generally judges from the compressibility of the 
pickle when squeezed endways between the thumb 
and finger. When sufficiently steeped, and after 
the water has been discharged, the barley is thrown 
(or in some instances drops through a valve or 
socket) from the cistern into the couch, where it 
must by law be let remain undisturbed not less than 
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twenty-six hours, but longer if thought necessary. 
It is then spread out upon the floor to a thickness 
greater or less, according to the season and tem- 
perature of the atmosphere, at the discretion of 
the malster. The rootlets now begin to make 
their appearance, and great care must be taken to 
turn the com occasionally, but gently, so as to 
prevent any of the fibres shooting out too long, or 
wiry, as it is technically called. A short bushy 
root is most desirable. But each variety of barley 
exhibits different lengths of rootlets. Thus the 
chevalier is very different from the common barley 
and the bigg. 

No definite rules can be laid down as to how 
often the floor or piece of malt may require to be 
turned during the process ; this must be lefl to the 
skill and judgment of the operator. 

Although the law does not permit water to be 
sprinkled on the corn until after a certain period, 
when in our opinion it should be no longer neces* 
sary, yet the maltster is allowed to sprinkle water 
upon the bare floor before turning the com either 
forward or backward, and this may often be found 
very beneficial. 

Some maltsters have now adopted the thermo- 
meter as a sure guide during the process: when- 
ever that instrument indicates an increase of tem* 
perature of so many degrees, the malt is turned. 
This, however, is not a certain criterion. The 
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thermometer will be found a highly useful instru- 
ment to guide an inexperienced operator to a cerr 
tain extent, but it should be used in conjunction 
with practical skill, else it may do as much harm as 
good. The humidity of the atmosphere over the 
malt should be taken into account. The thertno:; 
meter only shows the temperaturer a hygrometer 
(Daniel's) would point out the moisture, &c. Quite 
as much injury is done by turning too often, as by 
repeating that operation too seldom. An expe- 
rienced maltster is guided a great deal by the apr 
pearance and smell of the corn in process, and also 
by the increase of temperature. The common mode 
of judging is by thrusting the hand into any piece 
of malt, and taking from the bottom a sample. The 
state of the rootlets of this portion are then ex- 
amined ; if they are running wild, as it is technically 
ternied,' or one fibre be protruding far beyond the 
others — the corn should be turned — if any fc&tid 
smell be perceptible^ the same operation id neces- 
sary, and also a fresh current of atmospheric air to 
supply more nitrogen and oxygen to the malt. Mr. 
Kigg's late publication states that a great deal of 
carbon must be given out during the germination of 
the malt. It has been already stated that short bushy 
rootlets are the best ; the great desideratum, there- 
fore, is to preserve these bushy rootlets, which can 
only be accomplished by proper care and judgment 
in turning the corn. The skill of the maltster may 
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be always known by this criterion. Whenever the 
rootlets begin to appear the spire or acrospire begins 
to shoot up at the back of the pickle, and as it pro- 
ceeds the barley is converted into malt. The nearer, 
thereforei that the spire can be brought to the far 
end of the pickle, without protruding beyond it, the 
more perfect will be the malt. About the four« 
teenth day, generally speaking, the malt should be 
rettdy to be brought to the kiln— previously, hoW'r 
ever, it should be gradually made mellow, by gather^ 
ing it thicker on the floors, so as to come to a tem- 
perature of 75® or 80^ F. The steep or any water 
which may have been applied during the process, 
should have been by this time pretty nearly eva^ 
porated, so that the malt may feel dry to the hand. 

Drying Malt 

There are various opinions as to the best mode of 
drying malt, some adopting a long process, and 
others a process much shorter. If the kilns are 
properly constructed, and the malt be thoroughly 
made before being put upon the kiln, twenty-four 
hours, or perhaps less, will be found fully adequate 
for that purpose. The greater the quantity ^f 
heated air that can be thrown in during the process 
of drying, the more mellow will the malt be. The 
best constructed kilns, therefore, are those by which 
the greatest quantity of heated air can be most 
qufckly introduced. If a great current of heated air 
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be constantly directed through the malt oti the kild 
Qo danger of acquiring colour need be apprehended* 
This current of heated air, however, should bd 
admitted through open apertures, running longitu* 
dinally along the furnace fire, on the outside of the 
Welch lumps or fire-bricks. If, on the contrary^ 
colour should be wanted, it is only necessary, just 
before taking the malt off the kiln, that all currents 
of air should be shut off or prevented, excepting 
from below the bottom of the fximace ; a quick fire 
having been previously made and kept up, any 
colour may be very speedily acquired. Care, how*' 
ever, must be taken, during this process, by fre- 
quently turning on the kiln, to prevent the malt 
being burnt. 

There b a prevailing error, that malt should bd 
frequently turned on the kiln during the process of 
drying. A little consideration, however, will show 
the inaccuracy of this opinion. It has been already 
stated, that when the proper currents of heated air 
are introduced in drying, no colouring of the malt 
need be apprehended. We know that the portion 
of the malt nearest the covering of the kih some* 
times feels quite dry, while that on the top is quite 
damp ; if, therefore, by turning, we throw this part 
of the malt upon the top and the wet to the bottom, 
the steam of the wet malt from below must pass 
through the drier malt on the top, thus creating 
double work. The steam, also, by again passing 



Digitized by 



Google 



22 MALTING. 

through the drier malt on the top, tends to render it 
tough. If the kilns be properly constructed, turning 
is not only unnecessary, but injurious, until the malt 
be nearly ready for removal from the kiln, when 
several turns, with a brisk fire, may be necessary to 
render the dryness of the malt uniform ; by which, 
also, the malt will be rendered uniformly mellow. 

This, perhaps, may be thought merely theoretical; 
but the auihor's own practice as a maltster, and also 
that of several experienced maltsters, to whom it has 
been communicated, and by them adopted, will prove 
the contrary. 

Selecting Malt far Brewing. 

It is of material consequence to the brewer to 
have the best malts for the purpose of brewing. 
Some brewers, when working with inferior malt, 
think that an additional quantity will compensate 
for quality. This is, however, an erroneous opinion. 
Inferior malts can never impart the same mellowness 
and richness to ale or beer as those of superior 
quality. ' From using inferior malt, we also run a 
risk of having unsound worts. The best, therefore, 
will be found the cheapest. 

How to Judge of Quality. 
In buying malt, a good judge, on taking up a 
handful, examines narrowly the diflferent pickles, to 
ascertain if the spire be well grown, that is, at least 
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two-thirds up the back of the pickle ; he also looks 
for sleepers or dead corns which have not sprung at 
all. Should there be many of these, he will probably 
reject the malt. But a mode of judging of malt 
which is very good, is one that is old and simple. 
CSount out indiscriminately from the bulk about 200 
pickles ; throw them into a tumbler of cold water 
and stir them ; the pickles thoroughly malted will 
float horizontally on the surface, those hiedf-malted 
will float vertically, one end hanging down, and the 
unmalted will sink to the bottom. We can thus at 
once form an accurate estimation of the quality of 
any malt. 

The next thing we have to attend to is the weight 
of malt. Barleyj in the process of malting, loses 
rather more than one-fifth its weight, the malt con- 
sequently should be lighter in the same proportion 
than the barley from which it is made. Some time 
ago about 40 lbs. per bushel was thought a maximum 
weight for malt, and many would not have bought it 
if above that weight. Now, however, from superior 
culture, the quality of barley has been very much 
improved, and fine samples may be found weighing 
56 or 57 lbs. per bushel. The finest malt from 
such barley will weigh about 43 or 44 lbs. per 
bushel ; and if it be really all malt, its value may be 
determined by its weight, the heavier malt always 
yielding the greater produce. Still the final criterion 
must be the specific gravity of the worts as deter- 
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mined by the hydrometer or saccharometer. There 
are fewer husks proportionally in heavy than in light 
malt ; and according to the weight and paucity of 
husks will be the extract in the mash-tun. 

Malt of 40 lbs. weight per bushel should yield 
from 80 to 84 lbs. gravity per quarter by Long^s 
instrument, or from 220 to 233 specific gravity by 
Allen's or Bates's saccharometer. Good malt, bow- 
ever, if above that weight, will be found to produce 
more than the other, in proportion to the difference 
in weight, and is of course of greater or less value 
accordingly. In Ireland, all malt is sold by weight, 
168 lbs. being allowed for a barrel, and it would 
perhaps be as well for the buyer, if the same method 
were adopted in this country. 

Grinding MaU. 

Whether malt gives the best extract when ground 
with stones, or crushed with rollers, is undecided. 
We have seen this point thus put to the test. From 
the same bulk of malt, equal quantities were taken, 
and the one ground with stones, the other crushed 
with rollers : these were mashed in separate tuns for 
the same brewing : the difference in produce, how- 
ever, was so trifling, as to make it a matter of little 
importance which was used. Perhaps grinding will 
yield a little more from coarse imperfect malts. 

Many brewers think, if the pickle is at all broken^ 
it is better than finer grinding or crushing. These» 
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however, attach immense importance to the bril-" 
liancy of the first tap or wort. If the extract be 
thoroughly made, as will be afterwards explained^ 
the brilliancy of the tap is of little consequence. 

Malt, when ground, should never be allowed to 
remain in sacks, or be in any way exposed to the 
atmosphere. From exposure it imbibes moisture, 
and hence acquires acidity. We have invariably 
seen tainted or unsound worts produced from malt 
thus exposed. 

Kiln-drying Malt. 

All brewers who make their own malt, have kilns 
always at hand ; and there can be no doubt that 
every brewer who can command the means, ought 
to make his own malt : he can then at all times so 
modify the colour and flavour, as to produce in his 
beer those which are most desirable to his cus^ 
tomers. When the brewer is necessitated to pur* 
chase instead of making his malt, it is in all cases 
very desirable that he should have a kiln in his pre- 
mises, for the purpose of re-drying malt which haa 
suffered injury by exposure to the atmosphere, or by 
imbibing moisture during a sea voyage. Such 
malt, if used without re-drying, will invariably pro*) 
duce unsound worts, and consequently bad beer; 
but if re*dried previous to mashing, the beer will 
have a fair chance of being good. Malt absorbs 
moisture very readily, and loses colour by keeping 
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and exposure to light. Re-drying in such cases 
will be found a very simple and useful method 
of producing sound and well-flavoured worts, and 
should never therefore be omitted by the brewer. 
Maltsters generally tell you that the re-drying of 
malt spoils it. It undoubtedly spoik their own profits 
by reducing the bulk, but certainly not the malt — an 
additional price would therefore be necessary to re- 
imburse the maltster for re-drying. 

Brown MaiU 

Brown, or, as it is commonly called, blown malt, 
» usually made for porter-brewers, by applying a 
very strong heat to the malt immediately when put 
upon the kiln. This is done by means of faggots of 
dry, hard wood, commonly beech or birch ; fir im- 
parting a tarry taste. This process occupies only a 
few hours. The malt is spread very thin, and 
derives the name of blown, from the extreme heat 
separating and blowing out the husk from the kernel, 
so as to make the pickles appear of much greater 
bulk than they would otherwise be ; thus producing 
perhaps 32 per cent, less extract than malt dried in 
the common way. 

We are of opinion, however, that high dried, 
close amber malts, are better than blown malts in 
every respect. These are dried in the common 
way, the colour being thrown in without blowing, by 
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a brisk fire of dry hard wood, just before being 
taken off the kiln, as already described. 

Blown malts are now comparatively but little 
used ; they are generally made of the worst barleys, 
and although bought at a much lower price, are 
very unproductive. Both colour and flavour can 
now be given quite as well with the best roasted 
malt, but great care must be taken in the selection 
of it. A great deal of it cUso is made from the 
worst malt, and often with a mixture of barley ; and 
if such be used, it will give neither the requisite 
flavour nor colour. Some of it also is too much car- 
bonized or roasted, which imparts a disagreeable 
roughness to the beer, without the other requisites. 
It should therefore always be bought from respect- 
able houses, who, although they must charge higher 
prices, will not attempt to deceive. There are 
many respectable houses in and about London who 
now make roasted malt, from among whom we shall 
particularize three, for the information of country 
brewers, who may not otherwise know where to 
apply, viz., Mrs. Backhouse, Goxe*s Square, Spital-* 
fields; Messrs. Howell & Co., Queenhithe; and 
Mr. H. B. Walmsley, 24, New Road, Mile End ;_ 
all in London. 

About five per cent., or one quarter in twenty of 
well-made roasted malt, with well-cured pale malt 
alone in the grist, will generally be found sufficient, 
or rather less if used with a mixture of high dried 
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close amber malts. As the grains are sometimes 
objected to by the cow-feeders when the roasted 
malt is used in the mash-tun, it will answer equally 
well when thrown into the copper, where the quan« 
tity can be easily adjusted to the colour required. 



ELECTRICITY. 



On the injurious influence of Electro^hemiccX 
Action in the Process of Brewing. 

It is now admitted that electricity is a powerful 
agent in all processes both natural and artificial.^ 
Wherever heat is liberated spontaneously in any 
process, it must proceed from one or more of the 
substances employed, acting upon others of a dif* 
ferent nature ; and when heat is thus produced, it 
may be supposed to proceed from chemical action^ 
and thus evolving electricity. 

Fermentation is a process of this nature, and the 
production of alcohol may be said to be partly 
effected by galvanic or electric action. Althougli 
fermentation has always been considered a very 
uncertain operation, and subject to every fluctuation 
of weather, we entertain some doubts upon that 
subject, and are also inclined to think that the 
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causes influencing fermentation are not so little 
under control as may be generally supposed. If 
alcohol be the production of a regular chemical 
action during the process of fermentation, by dis- 
turbing the progress of that action, we will no doubt 
materially interfere with the results. If we find that 
in certain situations, and under certain circum- 
stances, fermentation goes on much more regularly 
and uniformly than in others, while using precisely 
the same kind of materials, we have a right to sup*^ 
pose that the want of uniformity must proceed fromf 
causes, which may be traced and removed. That 
the direct application of common electricity or vol- 
taic electricity materially affects fermentation, there 
cannot be the slightest doubt ; indeed it is esta-^ 
blished by several undeniable facts. 

We shall, however,' in the first place, insert an 
abstract of a paper on this subject, which was com- 
municated by the author, to the British Association 
at their meeting ia Liverpool, in 1837* 

^* I trust I may be excused in drawing the atten-^ 
tion of the meeting of the British Association to a 
short notice of the injurious influence which elec- 
tricity exerts on the fermentation of the worts of the 
brewer and the wash of the' distiller. The powerful 
and injurious effects produced by this agent in the 
manufacture of beer, I endeavoured to point out, in 
a little work, lately published, on Brewing ; which, 
although it has excited some notice among a few 
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practical men, yet the subject has not received that 
attention which its great importance deserves. But 
I entertain a hope, that this matter will stimulate 
some members of the Association minutely to exa- 
mine the nature and extent of the electrical agency, 
and, by well-devised experiments (towards which, if 
required, I should most willingly give any informa- 
tion or assistance,) succeed in convincing brewers 
and distillers of the necessity of studying the laws 
which regulate thb all-powerful agent, in order thai 
they may avoid its injurious effects in the manufac- 
ture of beer or spirits. Beer, to the industrious 
classes in this country, may be considered a neces- 
sary of life ; and its wholesomeness and purity must,; 
therefore, be of vital importance. The quality 
varies exceedingly in different parts of the kingdom, 
and what is considered good beer in one district, 
may in other parts be pronounced execrable. One 
great cause of the inferiority of beer and ale in the 
country, and of the great diversity of flavour, is the 
want of competition^ it being only in the large 
towns that effectual competition exists. In the 
country districts there is little or none. The brewers 
have been long in the habit of purchasing all the 
public-houses in their neighbourhood, and these 
houses being limited in number, the labouring^classes 
are prevented from selecting their own beverage, 
and have no choice but to drink that of the pro* 
prietors of the public-houses, who are also the 
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brewers. Most of such beers are very imperfectly 
manufactured, and are usually foul and yeast-bitten, 
and have a very disagreeable, rank bitter, derived 
from the yeast lefl in the beer, instead of its being 
thrown out by a proper process. This bitter, although 
often mistaken for it, is very different from the 
agreeable and aromatic flavour of the hop. Yeast* 
bitten beer is particularly injurious to wet-nurses in 
the suckling of infants. In some districts, unsound, 
stale beer, is the favourite beverage ; so that, from 
long use, good, sound beer, would not be appre* 
dated, but rejected. A frequent cause of such 
inferior beers proceeds from want of proper atten- 
tion being paid to cleanliness, which produce3 
tainted worts, and consequently bad fermentations. 
I suspect, however, that it very often proceeds from 
electric or galvanic agency: the fermenting vessels, 
being very frequently sunk in the ground, are parti- 
cularly liable to be affected by all electrical and at- 
mospherical changes, as I have bad many opportu- 
nities of observing. It is to the latter that I wish 
to direct the attention of the meeting. It has long 
been familiarly known, that thunder sours beer ; but, 
though generally known, very few brewers have ia- 
quired into the cause, or adopted means to prevent 
this atmospheric, or other action, affecting beer 
during thunder-storms, or in the different electric 
states of the earth and atmosphere. The extreme 
rapidity witl^ which the electricity is evolved during 
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a thunder-storm, is strikingly exhibited in a distil- 
ler's fermenting back. These fermenting backs are 
often made of cast iron, and either fixed in the 
earth, or connected with it by an intermediate iron 
vessel, employed in regulating the temperature. A 
very short time after a thunder-storm begins, or 
when the atmosphere is highly charged with electric 
matter, the appearance in the back altogether 
changes. The usual healthy character of the fer- 
mentation disappears ; and it is now attended with 
a hissing noise and frothy head : and when samples 
are drawn and examined, is found to have risen, in* 
stead of fallen in gravity many degrees, and to con- 
tain 5 per cent, or more, of acid. Under these 
circumstances, the distiller has no alternative but to 
run off his wash into the stills, although they may be 
as high as 10 or 12 degrees above water, or occa- 
sionally of much higher gravity. 

^^But the chemical agency exercised by a highly 
electrical state of the atmosphere, is not confined 
solely to the fermentation of vegetable substances ; 
it affects even the smelting of iron. It is well 
known to iron-masters and smelters, that in certain 
conditions of the atmosphere, and particularly during 
sultry summer weather, they can never, with cer- 
tainty, calculate upon producing good, soft, tenacious 
iron, technically called No. 1 ; it is much more 
generally the white, hard, inferior kind, called No. 3, 
or a mixture of Nos. 2 and 3. Now, in s^ch pir- 
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cumsttoces, it will be found that the iron was melted 
during a thunder-storm, or when the air was highly 
charged with electricity. In these castis the ore 
shall be of the best qualify, And all the manipulations 
belonging to the melting be carefully looked afler> 
and even a much greater charge of coke be em- 
ployed (the dernier resort of the melter), when 
apprehensive of hard, inferior iron, yet, notwitli- 
standing all these precautions, the yield of iron is 
of the quality No. 3. The operating cause we 
consider to be electricity. The result of my obser- 
vations, in different parts of the kingdom (and they 
have been pretty widely extended), is, that where 
the fermenting tuns have been placed upon baked 
wooden bearers, and supported upon brick or wooden 
tiers, or columns, and every other precaution used 
to insulate the vessels as much as possible, the fer* 
mentations proceed regularly and progressively, and 
the beer turns out good, bright, and sound, and will 
keep so; but when the tuns are placed on, or imbedded 
in the earth, or when electric action is induced by 
a chain of copper or metal pipes, making a complete 
galvanic circle, the fermentations are very irregular, 
and do pot go through their changes in anything 
like order, and show only extremely high, light, and 
puffy heads. Frequently the attenuation or decrease 
of specific gravity altogether stops; and the beer 
becomes sour, or partially unsound, before leaving 
the fermenting tun. A rather singular attendant on 
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this galvanic action in the fermentation id, the rise 
of the temperature of the worts in the fermenting 
tun will, in the course of one night, be 10 or 12 
degrees, or more, and without a corresponding 
attenuation; while, in all healthy fermentations, 
there is a regular and proportioned decrease of 
gravity for increase of temperature. This is a point 
(although at present very little known or attended to) 
of the utmost consequence in regulating the proper 
t)uantities of yeast to be employed as a ferment, 
according to the specific gravity of the worts, and 
quality of the beer to be produced. A great 
deal of attention has of late years been bestowed 
on the mechanical construction of the utensils 
employed in breweries, in order to diminish manual 
labour and the waste of beer, and in making 
them quite automatic. In these improvements, 
unfortunately, too little attention has been paid 
to the injurious action of galvanism, or elec- 
tricity. We know of one exception. An exten- 
sive establishment in London, well aware of the 
action induced by electricity, took the wise precau- 
tion, a few years since, when erecting fermenting 
tuns, containing 1,400 barrels each, and supported 
by iron columns, to have them insulated, from which 
they have derived great benefit. The same house, 
sensible of the importance of observing the atmo<^ 
spheric changes, has kept a meteorological journal 
for the last ten years ; the observations being made 
three times a day — at four o'clock a.m., at nine 
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o'clock A.M., and at three o'clock p.m. In order to 
prevent the electric action on the fermentations of 
beer or wash^ the vessels should be thoroughly 
insulated, and the mains, or pipes, leading to or 
from these vessels, should be thoroughly discon-r 
nected from them, by means of union screws, or 
perhaps still better, by a short hose of leather, or 
caoutchouc, or Indian rubber. By these simple 
means, the galvanic circle, otherwise formed by the 
metal pipes and cocks, &c. employed in removing 
the worts, refrigerating, or cleansing, will be broken, 
and a uniform, regular, and healthy fermentation, be 
produced. I have been inclined to think, that the 
great difference in the quality of wines which we 
read of, produced from vineyards within a short 
distance of each other, may as often be traced to 
some, electrical action, caused by a bad arrangement 
of the fermenting vessels, as to any difference in the 
soil or quality of the grapes. I hope these few 
observations, brief as they are, will draw the attention 
of men of science, and also of the manufacturer, to 
the subject, believing it one of primary importance 
in this branch of the chemical arts." 

Mr.. Faraday and Dr. T. Thomson considered the 
above suggestions particularly worthy of the attention 
of brewers and distillers. 

We know that thunder-storms are caused by the 
different electric conditions of the earth and atmo- 
sphere. Fermenting tuns may be so situated, as to 
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be affected b; these different electric conditions. 
We know that milk in some dairies is soured and 
injured by atmospheric electricity, while in others 
differently arranged, no such effect is produced. 
Most brewers will ad.mit, that beer of the same 
brewing, when sent out in casks, will remain sound 
in the cellars of some of their customers, while in 
others it will become acid. 

A shock of electricity sent through any beer will 
speedily cause it to become sour. 

Fermenting tuns, when imbedded in the earth, 
are very liable to be affected by the various con- 
ditions of atmospheric electricity. 

Many instances of injury, from such causes, have 
come under the author's observation, from which he 
selects the following : 

In the summer of 1828, being called into a.town 
in Surrey to superintend some brewings, he found 
that the fermenting tuns were imbedded in the 
earth, and at once expressed his disapprobation of 
this mode of placing them, and at the same time his 
doubts of any certainty of success, until the tuns 
were differently situated. No change of position 
could, at that time, be made. The fermentations, 
however, although by no means right, went on in- 
differently well for several brewings. But in a 
brewing, which was made on the 2nd of July, the 
fermentation next day (the 3rd) became quite sta- 
tionary, with regard both to temperature and attenu- 
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ation : and although all the usual means were re- 
sorted to, none bad the desired effect of forwarding 
the process. Having previously seen the same 
ce^ation of fermentation in an electrically excited 
state of the atmosphere, he had no doubt but that 
the extraordinary results proceeded from electric 
action, and stated his opinion to that effect to the 
brewer and others, at the same time predicting that 
we should very soon have a thunder-storm. As it 
is generally considered hurtful to let beer remain 
in the gyle-tun in a state of total inactivity, it was 
immediately cleansed by pumping it from the gyle- 
tun, into casks placed upon wooden stillions about 
eighteen inches high, where it soon began to throw 
out its yeast very well, and at the same time under- 
went an attenuation of 6 lbs. per Long's instrument. 
Early the same evening a thunder-storm came on, 
which was of unusual violence. 

The fact of beer of the same brewing turning o«it 
so differently in one cellar from anothef, is too well 
known to require any remark. It may often be 
owing to the same cause as the suspen^on of fer- 
mentation in the imbedded gyle-tuns ; for when the 
casks are placed directly on the ground, without 
wooden bearers or stillions, the beer contained m 
. them is more liable to electrical fluctuations than 
when the casks are better insulated. 

The next case is of a different nature, and de- 
pending upon voltaic action. In 1835 some parties 
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who had lately taken a small brewboifse near Lon- 
don, were surprised at the rapidity of their fermen- 
tations in certain stages; and also at the height to 
which the light yeasty or frothy heads rose at the 
same time. The author was applied to, and found 
that the gyle-tuns were lined with metal, which he 
then supposed to be lead, as is usual in such cases. 
A brewing was made for the purpose of ascertaining 
what was wrong. The worts, when gathered to- 
gether, were 27 lbs. gravity per Long's instrument, 
and were originally at a temperature of 58^ F. in 
the gyle-tun, when a moderate quantity of yeast was 
applied. The fermentation advanced pretty regu- 
larly until about eight o'clock next evening. It had 
then advanced to a temperature of 62^, having a 
light yeasty head, and rather unusually pungent 
odour ; it had also attenuated 4 lbs. m gravity. At 
six o'clock next morning it had attained a temper- 
ature of 78^, which is very unusual in so short a 
period. The light yeasty head having fallen a little 
during the night, was again rising, presenting a 
bluisli white appearance, which always denotes 
unsoundness; the gas was smotheringly pungent, 
and the beer had a very unusual styptic subacid 
flavour. 

Calculating from the temperature gained (see 
chapter on Yeast) it should have been attenuated 
down to 7 lbs* It was only, however, at 14 lbs. 
The author concluded that the process had been 
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improperly interfered with» and stated bis opinion to 
the parties concerned. He wa3, however, assured 
that nothing had been done but by himself, and that 
every previous process had gone on in the same 
way. When the beer was cleansed, the tuns were 
again examined, when . it was found they were lined 
with sheet copper, and soldered at the joints with 
tin. There was also a brass cock for cleansing the 
beer : so that two or three metals were in contact 
with the worts. On tasting the different beers iq 
store, they had all a styptic, subacid flavour, such 
as had been perceived in the gyle-tun, which had, 
indeed, been the great cause of complaint. By 
some oversight the beer was not tested chemically 
for copper or tin, which doubtless would have been 
discovered in the beer. 

A new wooden gyle-tun being recommended, it 
was immediately procured and placed as directed* 
In this tun no further difficulty occurred, the fer- 
mentations went on regularly, and the beer turned 
out well. 

The previous irregularity and styptic taste must| 
therefore, have proceeded from a portion of the 
metals being dissolved by the galvanic action, a 
necessary consequence of the mixture of metals in 
the gyle-tun. 

In the next case which we bring forward, the 
gyle-tuns were old and lined with lead. The worts 
ran from the coolers into the tuns by a leaden pipe 
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introduced into the middle of the tun through the 
leaden lining. The tuns were also connected with 
a short main pipe (for cleansing the beer), by means 
of brass cocks and solder. The fermentation here 
was excessively irregular, sometimes going on very 
rapidly,— and ultimately arriving at what is called 
the *^ boiling'* appearance, described in another part 
of this treatise : at other times coming almost to a 
stand still ; and on all occasions after a certain stage 
of the process, acquiring an unhealthy faint odour. 
To prove to the parties that these irregularities 
arose from the mixture of metals in the gyle-tun 
and connected with it, two barrels of wort were 
taken and fermented in an open-headed butt, where 
the fermentation went on quite well, and without 
any irregularity whatever. 

New gyle- tuns were at last ordered, and put 
up; but even then some little irregularities were 
perceivable, which were discovered to be owing to' a 
different mode of conveying the worts (through 
pipes from the coolers to the squares) from what 
the author had recommended. 

This having been altered, the brewings proceeded 
favourably, and no further irregularity in the fer- 
mentation occurred. The beer was approved of, 
and pronounced to be as good as any of the same 
gravity by two first-rate practical brewers in London. 
This shows what apparently trifling circumstances 
influence fermentation, where galvanism or electricity 
is concerned. 
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The next case we adduce differs from any of the 
preceding. Here there was no metal within the 
tuns, but brass cocks alone* There was a long 
leaden main pipe extending through and round the 
premises, in length, altogether, -perhaps above 100 
feet. In thi^ main pipe there were various brass 
stop cocks, for different purposes. All the gyle- 
tuns were connected with this main by means of 
other pipes and brass cocks, for drawing off the beer 
for cleansing, thus forming a galvanic circle. 

The complaint was, that the fermentations were 
all wild and irregular, and under no kind of control. 
The beer consequently was very much complained 
of, and invariably unsound. Two of the gyle-tuns 
were placed .directly opposite each other, and con- 
nected as above-described with the main. When 
both these were charged with worts at the same 
time, the progress of the fermentation was certainly 
very extraordinary. 

When fermentation had fairly commenced, and 
all other parts of the top were covered with the 
creamy froth, a circular space about eight inches in 
diameter, remained quite bare, directly above the 
discharge-cocks in both tuns. As the fermentation 
advanced, these were covered like the other parts. 

The frothy top now rising, began to assume a 
variegated appearance. Directly above the dis<« 
charge-cocks, that glassy-looking, bluish-white ap- 
appearance, was perceptible, which always indicates 
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unsoundness or galvanic action. This appearance 
gradually extended in a circular manner, about half 
round the tuns, in different directions, so as to form 
two opposite semi-circles. Soon after, the heads 
rose to such, a height as to run over the top of the 
squares, without the possibility of preventing or 
controlling the action. The first thing done was to 
cut off the communication between one of the tuns 
and the main pipe. This had at once the desired 
effect. The fermentations in this tun were regular, 
and perfectly under control, and the ale produced 
proved very good. Notwithstanding this instructive 
fact, it was some time before the parties could be 
prevailed upon to cut off the other communications 
in the same way. They persisted for some time in 
brewing their common beer in the two tuns above- 
mentioned, and the results were uniformly bad. 
Had the author's suggestions been followed, every 
thing might have been remedied in a few days, as 
was afterwards proved, by cutting off the other com- 
munications between the tuns and main pipe. 

I have thus given a few instances, out of many 
which could be adduced, of the decided and in- 
jurious effects of electricity, whether common or 
voltaic, exhibited during the progress of fermenta- 
tion : effects which, when well understood, may be 
easily obviated or corrected. 

The experiments of Gay Lussac alsa clearly 
prove the important agency of electricity in the 
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process of fermentation. He found that wort to 
which yeast had been added, when placed in a 
vacuum, did not undergo fermentation, although all 
the circumstances were favourable excepting the 
presence of oxygen. But when an electric spark 
was passed through the fluid, the fermentation com- 
menced vigorously. The effect here produced, he 
considered, was by the electric spark decomposing 
an atom of water, and. thus liberating an atom of 
oxygen, which caused the process to begin. We 
do not mean to question the high authority of Gay 
Lussac, but his experiment does not altogether 
prove that the particle of oxygen produced was the 
cause of fermentation. It might perhaps be owing 
to a more general influence of the electric spark, 
which, in passing through the fluid, induced such 
chemical action of the different component parts 
upon each other, as were sufficient for producing 
fermentation. 

We shall be able to prove, that after the process 
of fermentation has fully commenced, galvanic 
action will promote a much greater excitement than 
is desirable for the vinous fermentation ; and we are 
also inclined to think, from the effects produced, 
that the acetous, instead of the vinous fermentation, 
is partially going on, or it might be better to say, 
that acidity is produced by voltaic action. M. Gay 
Lussac has distinctly shewn, however, that a con- 
siderable excitement is produced by the electric 
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spark, so as to occasion too vigorous fermentation^ 
and we hope that very eminent chemist, by still con- 
tinuing bis attention to the same subjecti may further 
enlighten us as to these results. 

Having pointed out some of the errors most fre- 
quently committed in the construction of brew* 
bouses, by the introduction of pipes consisting of 
various metals, (which we think has been proved to 
prevent the possibility of regularity in fermenta- 
tion,) we shall now, in illustration of our remarks on 
electro-chemical action, describe a brew-house in 
which there is neither a pipe nor pump, and in 
which every operation has gone on regularly and uni- 
formly for years ; and that also without a change of 
yeast. 

We are inclined to believe that the locality was in 
a great measure the original cause of this brew- 
house being so constructed; and that it was thus 
advantageously built, more with the intention of 
saving money and labour, than from any knowledge 
of electro-chemical agency. This brewhouse is 
situated at a place called Pen-y-Bryn, in the imme- 
diate neighbourhood of Llangollen, a post4own on 
the great road between London and Holyhead. It 
is placed at the bottom of a hill, on a sort of slate 
rock, and is supplied with water from a fine spring, 
on the side of the hill far above the brewhouse; 
thus giving a complete command of water without 
pumping. Advantage has also been taken of the 
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sloping of the rock, so as to save all unnecessary 
building. There is at the top of the premises a 
copper placed for the purpose of boiling the water 
used for brewing. Under this copper, at a little 
distance, is the mash-tun, (commanded by this 
boiler,) from which the worts when ready *are 
allowed to run directly into the wort copper, which 
is at a little distance below the mash-tun. There is 
no underback. The wort-copper is sufficiently 
high to command the coolers, from whence the 
worts run into the gyle-tuns through canvass hoses 
and wooden shoots. And directly under the gyle^ 
tuns is the cleansing room ; so that neither pipe nor 
pump is necessary in the whole concern, excepting 
a short leathern hose for cleansing. 

All this has been done by cutting away parts of 
the rock, so as to leave sufficient declivity for the 
different compartments. 

Mr. Berry, the proprietor of this concern, adopted 
our system t)f brewing in March 1836, when he first 
commenced brewing there; at which time, we 
expressed the highest approbation of the construc- 
tion of his premises in every department, and our 
opinion that nothing but want of care could prevent 
his being successful in his operations. We here 
subjoin an extract from a letter received from him^ 
dated the 8th of July, 1839 :— 
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« Mt Dear Sir, 

<<I feel much obliged by the complimeDt 
you intend passing on the construction of my 
brewery in your coming publication, and shall be 
much pleased if I can in any way benefit you by 
proving the success of your method of fermentation, 
from which I have never varied. With the excep- 
tion of the small quantity of yeast you brought 
about eighteen months ago from London, I have 
had no change since the first commencement here, 
9th March, 1836. I am to^ay brewing from the 
same store, and my gyle-tuns work entirely to 
my satisfaction. With the exception of a chance 
cask or two, not being sweet, I have not had a 
single cask returned for any fault the last two years. 
(Signed) « C. C. Berry." 

Many other certificates of a similar nature can be 
readily furnished. 

This distinctly shows that success in brewing de-» 
pends, in the first place, very much on the construc- 
tion of the brewhouse and utensils. When these, 
therefore, are properly constructed, and a correct 
system of brewing has been introduced and per- 
sisted in, nothing but want of attention or bad ma- 
terials (such as defective malt and hops) used in 
brewing, can prevent unvarying regularity in the 
process of fermentation, followed also by unvarying 
uniformity in the quality of the beer. 
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Since our last publication it has been ascertained, 
that when placed in a negative vessel, worts will 
remain sound for a much longer time than when 
put into a positive vessel. 

But when the gyle-tuns are in a negative 
state, the fermentations will go on very lan- 
guidly, and occasionally become quite stationary; 
while on the contrary, under a different state of 
electro-chemical action, they will go on violently 
and uncontrollably, but without the due attenuation* 



THE BREWERY. 

Site and Cansintctian. 

An airy unconfined situation should, if possible, 
always be selected for the site of a brew-house, so 
as to admit of a free current of air round the 
coolers. 

In building, the boiling and mashing departments 
ought to be kept separate from the cooling and fer- 
menting departments. This arrangement will pre- 
vent the steam retarding the cooling of the worts, 
and also from coming into contact with the fermen- 
tations, which has often an injurious effect. 

If a current of steam be directed over a gyle of 
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beer id a vigorous state of fermentation, the head 
will very soon drop. If a fermenting tun be placed 
directly under an iron-jack or hop-back, on the 
boiling worts being turned into the jack-back, the 
head on the worts, however vigorously going on, 
will very soon drop. 

Size of Copper. 

The size of the copper or coppers and mash-tuns 
must be proportioned to the quantities of malt to be 
brewed. 

Where there is but one copper it is much better 
that it should be too large than too small, as a large 
copper gives much greater facility in going on with 
the process, and also often enables the brewer to 
boil all the worts at once ; thus saving both time 
and fuel. The copper should, therefore, contain 
from four to five barrels for each quarter of malt to 
be brewed ; or say for 10 quarters, 50 barrels, and 
so on. By inserting a damper in the flue, say about 
18 inches above the crown, any copper can be made 
to boil 10 barrels or less, without injury to itself. 
This damper being shut, and another opened higher 
up, the copper becomes serviceable to its full ex-» 
tent. We have seen a copper containing only 42 
barrels for mashing 18 or 20 quarters of malt : this 
caused such delay in the process, as was often very 
injurious. There was no occasion to brew^more than 
eight or nine quarters at a time, which could be done 
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well and safely^ but it was with the greatest diffi^ 
culty that the proprietors were persuaded to adopt 
that alteration, and it is doubtful if they altogether 
now adopt it. 

Size of Mash 'Tun. 

The tnash-tun should contain nearly four barrels 
for every quarter of malt to be brewed. This 
enables us to turn on a sufficient quantity of liquor 
for making a large extract in the first mash, which 
will be found the most beneficial mode of brewing 
every kind of beer. We do not, however, mean 
that a large quantity of liquor should be turned on 
at first. — See Mashing. 

The under-back must be proportioned to the 
mash-tun. In some newly constructed brew-houses 
there are no under-backs, which is a great improve^ 
ment. The liquor-boiler and mash-tun are placed 
high enough to command the wort-copper. The 
worts then run directly from the mash-tun into the 
copper, (see page 44.) It is certainly the best con- 
struction that can be adopted, as it not only saved 
time and labour, but also prevents the possibility of 
the worts getting tainted between the mash-tun and 
copper ; which sometimes happens by lying too long 
in the under-back. 

Coolers. 
Where there are no refrigerators, the coolers 
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should be spacious, and so constructed as that the 
worts may be run from the one into the other, 
which very much facilitates cooling; and where 
there are no artificial means of cooling, the coolers 
should be of such dimensions as to prevent the ne- 
cessity of the worts being at an average more than 
two inches deep ; or two and a-half inches at the 
utmost. Blowers or fans are very useful, as they 
not only facilitate the cooling of the worts, by 
sweeping off the fob or froth, thus allowing a free 
radiation of caloric, but also by keeping the worts 
in constant motion, they assist in preventing their 
becoming tainted. Refrigerators are now very 
much used. We have lately, however, been in- 
clined to think, that when improperly constructed, 
they sometimes occasion a little faintness in the 
worts by galvanic action, although the injury may 
perhaps as frequently arise from want of cleanliness. 
Our opinion, however, on this subject, will be more 
fully expressed under the articles Refrigerators and 
Regulators. 

Fermenting Tuns. 
The fermenting or gyle-tuns should be of suffi- 
cient dimensions to contain the worts, and leave at 
least six inches of the depth unoccupied: they 
must also have on the top a sufficiency of what is 
called lubber boarding or frame work, for the rise 
of the head during fermentation. After what has 
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been said upon electro-chemical action, it is almost 
unnecessary to add how the tuns should be placed ; 
th6y should of course be isolated as much as pos- 
sible, and in no way connected with the earth, either 
by pipes or otherwise. If main pipes must be had 
for cleansing, the gyle-tuns should be detached from 
them during the progress of fermentation. When 
ready for cleansing, they may again be connected 
by union screws and pipes. Long chains of pipes 
connecting different vessels together, must be in- 
jurious in every case, as they will be found to pro* 
duce electro- chemical action. 

The chains of pipes now so frequently employed 
in cleansing, for the purpose of saving labour ancl 
waste of beer, although not so injurious as during 
fermentation in the gyle-tuns, may nevertheless be 
found prejudicial to a certain extent. The old 
mode, therefore, of cleansing with leather hoses (or 
pipes), although more troublesome, will be found 
Safer, as far at least as regards perfection in beer. 

Several plans might be suggested of getting 
through the process of cleansing as quickly and with 
as little waste as by long chains of pipes. 
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SACCHAROMETER. 

The late Mr. Richardson, of Hull, was the inventor 
of an instrument for ascertaining on scientific prin- 
ciples, the real value of malt. Before his time, 
maiiy rude means had been resorted to for that 
purpose. Equal quantities, for instance, of wort 
and water were weighed against each other, but this 
method was found to be both troublesome and 
uncertain, and was only . practised by very few. 
Since his time, various instruments have been intro- 
duced for the same purpose ; but for real utility in 
practice, it has not as yet been excelled by any; 
and having only one pound gravity on the stem, 
fewer mistakes can occur than when there are 10 or 
20 lbs. in the same space. These instruments are 
still manufactured and sold by Mr. Joseph Long, 
Hydrometer-maker, &c*, 20, Little Tower Street, 
London. For his scientific knowledge, and accu- 
racy in all matters of this kind, we can vouch. The 
Saccharometer sanctioned by government, is that 
constructed by Mr, Bates, which shews the specific 
gravity of the worts, as compared with water at 
unity, or 1000 ; thus progressing to 1020, 40, 60, 
80, to 1140, which is quite enough for the specific 
gravity of worts, for beer of every description. 
Richardson's instrument shows the increase of weight 
of the worts according to the actual number of 
pounds of saccharine matter, held in solution by the 
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said worts. For instance, if 50 lbs. specific gravity 
by Bates*s or Allan*s instruments were held in 
solution by the worts, thirty pounds of water would 
be displaced. Hence Bates's or Allan's instruments 
would shew 60 lbs. per barrel, while Richardson's 
would shew about 18-3; the difference being as 
1 to 2-78. 

Long has invented an instrument with only one 
weight; one side of the stem without any weighty 
indicating to the extent of 25 or 26 lbs. gravity; the 
other with the weight, going to the extent of 50 or 
62 lbs. gravity. We would, however, . recommend 
the instruments made by him on the late Mr. 
Richardson's principle, as being much less liable to 
error than those having so many pounds indicated on 
one stem. The indications, however, of any Sac- 
charometer, if accurate, may be easily compared and 
reduced to the scale of others by recollecting that 
the saccharometer indicating specific gravity per 
barrel, is founded on the fact that a barrel of water 
at 62^ F. weighs 360 lbs., while the saccharometer 
of Allan or Bates, indicating specific gravity, has 
1000 for its unit- Dividing 1000 by 360, we obtain 
the factor 2*78, near enough at least for practical 
purposes. The rule, therefore, in comparing the 
indications of instruments marking specific gravity 
to lbs. per barrel, is simply to divide the gravity 
shewn by 2*78, and the lbs: gravity by Long's sac- 
charometer; or to convert Long's gravity to the 
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specific gravity of Allan or Bates, multiply by 2*78. 
Richardson*s instrument, as made by Long and other 
accurate makers, is sufficiently delicate for all 
ordinary purposes ; although some may prefer an 
instrument indicating specific gravity^ as Allan's of 
Edinburgh, the invention of Professor Thomson of 
Glasgow College, and which is generally used by 
the Scotch ale brewers. The range of Allan's or 
Bates's, being 2*5 times at least, that of a saccharo* 
meter where minute attention in noting the progress 
of the attemcation is required, the specific gramhf 
scale may be adopted. (See in Appendix some 
further remarks on an erroneous mode of taking 
gravities in Ireland.) 



MASHING. 



When the liquor for the first mash is turned on 
the malt at too high a temperature, instead of pro- 
ducing an extract, it occasions a coagulation, forming 
a sort of thin paste, like thin batter, or starch when 
preparing for stiffening linen. This we call setting 
the goods, and little or no worts will be discharged. 

This evil, although it never can be thoroughly 
cured, may sometimes be partially rectified, by 
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sprinkling over the mash a quantity of colder, or 
even of cold liquor, so as to reduce the temperature. 
Since thermometers have been so generally intro- 
duced, setting the goods has not occurred so fre- 
quently. It is, however, of the utmost importance 
to take the first liquors at the proper temperatures, 
and for that purpose the following process will be 
found infallible. 

Further Remarks on Mashing. 

Since our first writing on this subject, a different, 
and, we are inclined to think, a more certain mode 
has been adopted to secure the proper temperature 
for making the best extract in the first mash ; after 
which, as before stated, particular temperatures may 
be considered of very little importance. 

Best Temperatures. 

We now find that at the temperature of about 
168'' to nof" Fahrenheit, the diastase of the malt 
acts most powerfully in sacchariziug the starch con- 
tained in the malted or unmalted corn. If, there- 
fore, we do not go above that temperature, we run 
no risk of setting the goods, let the temperature of 
the malt in the tun be what it may. What we 
have, therefore, to do, is to make in the first place, 
as stiff a mash as possible, with liquor at that tem- 
perature, that is, of 168^ or 170°; we are thus 
certain that some part of the diastase must be acting 
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upon the starch, thus preparing the whole mash for 
the extract being speedily formed by the. after 
process. With powerful machinery, about one 
barrel and a half of liquor per quarter will be found 
sufficient for this first part of the process. Where 
oars, however, must be used, we would recommend 
that the liquor should, in the first place, be put into 
the tun, and brought to its proper temperature, of 
about 170° or some degrees lower. The malt 
should then be added, sack by sack, as quickly as 
possible, but at the same time taking care that the 
previous sack of malt be thoroughly mixed and 
wetted by the oars and rakes before any addition is 
made. If the mash becomes too thick for working, 
a little liquor may be added at any time, so as to 
make the mash manageable. 

Having thus prepared the malt in the tun in the 
best manner for the extract being speedily per- 
formed, we must now turn on, from below the goods, 
liquor at a temperature of 185^ to 195°, gradually 
increasing in temperature ; letting it run, however, at 
first very slowly, so as to bring up the heat gradually, 
at the same time mashing during the whole process. 
In a very short time a complete change will be 
observed in the appearance of the mash. The 
extract, which before had a milky white appearance, 
will almost instantaneously become more trans-* 
parent, and a fine thick frothy head will appear all 
over the tun. The extract is then thoroughly 
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formed, and the quantity of liquor may be then 
proportioned to the quality of the intended beer : 
say for beer of very high gravities, not more in the 
whole than two barrels and a-half per quarter, but 
for beer of lower gravities, perhaps, even three 
barrels per quarter may be found most advantageous. 
Having thus made sure of a proper extract, there 
can be no advantage in allowing the mash to stand 
very long before running off the worts. An hour 
and a-half at the utmost is quite enough. In im- 
perfectly made malts, that is, mah not sufficiently 
grown on the floors, as shown by the spires not 
being well up the backs, it may be advisable to 
grind such lower or finer. It may be better also to 
commence mashing at a lower temperature of not 
less than 10°, say 160°, taking care, however, to 
bring up the heat before leaving off mashing, so 
as that the tap or worts may run off the tun at a 
heat of from 148° to 152° as usual. 

No Time to he lost. 

The great desideratum now is, to get through the 
remainder of the process as quickly as possible, so 
as to prevent the possibility of any unsoundness^ 
being acquired, by the worts lying too long any- 
where before being got into the copper. 

Having, we trust, sufficiently explained what we 
consider a correct mode of making the extract, we 
do not intend here to go on further with the process^ 
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as that can be easily learned by referriog to any of 
the practical brewing tables at the end of this 
treatise. 

As before stated, all we can further do is to wash 
out from the malt, in the best way we can, whatever 
extracts may be retained after running off the first 
tap. There are some who by turning over large 
quantities of water at very high temperatures, for the 
raw wort, think, and can, perhaps, show a little 
more gravity per quarter, as indicated by the saccha- 
rometer ; but this additional gravity is not saccha- 
rine, but mucilage, or some other impurity, which 
they would be much better without. 



TAPS. 



Of the produce of Taps^ according to the number 
of Barrels turned on the Malt. 

Many erroneous accounts have been given as 
to the quantity of water, or more properly of wort> 
retained by the malt, after draining off the first 
mash : as this may be considered a point of some 
importance to young brewers, as a check or guide 
for ascertaining that no mistakes have been made in 
turning on the different quantities of liquor, we shall 



Digitized by 



Google 



TAPS. 59 

here insert our own observations on the subject. 
The results, however, will vary a little, according to 
the depth of the malt in the mash-tun, the greater 
depth producing more extract, and vice versd. 

When the first mash is drained ofi^ fine malts will 
retain about 4 gallons per bushel, or 32 gallons per 
quarter ; inferior malts will retain 4^ gallons per 
bushel, or 36 gallons per quarter, more or less, ac- 
cording to quality, affording a sure guide to ascer- 
tain the quantities of liquor which have been used in 
mashing. 

Thus, if brewing 10 quarters of malt we mash 
with 20 barrels, we should find in the under-back or 
copper from 10 to 11 barrels, or perhaps, some- 
times, a few gallons more of wort, according to the 
quality of the malt, and its depth in the mash-tun ; 
whatever additional quantity of liquor may be turned 
on during the first mash, we should find that addi- 
tional quantity in the worts when collected. 

In the after mashings we generally find that the 
malt will yield a little more than the quantity turned 
on, which may be easily accounted for by the 
decrease in the bulk of the ma.lt after every subse- 
quent mashing. 
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OF BOILING. 

Various opinions exist as to the boiling of worts. 
Some think that long boilings particularly of the 
second worts, tends to make the beer continue 
sound. We are not, however, aware of any pre- 
servative quality imparted by long boiling ; but on 
the contrary, many injurious e£fects may be pro- 
duced by over-boiling, some of which shall be after- 
wards considered. Long boiling, with free evapo- 
ration, undoubtedly adds to the strength of the 
worts, in proportion to the extent of the evaporation, 
and thus enables us to make a greater extract from 
the malt than wje could otherwise do, particularly in 
brewing very strong beers. But where a raw or 
return wort is taken for next brewing, little or no 
advantage can be derived therefrom. Mr. More- 
wood says that at Louvain, in Belgium, which is 
rather celebrated for its beer, a portion of quick 
lime is thrown into the worts when boiling, — a very 
good thing — but soda would be preferable. — More^ 
tooocTs Inebriating LiqtiorSy page 257. 

An erroneous opinion often prevails, that a por- 
tion of the saccharine matter of the worts is eva- 
porated along with the steam in boiling. This 
opinion may have arisen from a mistake in calcu- 
lating the di£ference of the extract as shown by the 
taps, between these taps, land the actual gravity of 
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the boiled worts in the gyle- tun — or the difference, 
as some call it, between the raw and boiled gravities. 
An erroneous method of calculating the extract per 
quarter is followed by some brewers, who value the 
gravity of the worts as they flow from the mash* 
tun, instead of taking the gravity of the worts 
from the coolers as they go into the fermenting 
tun; thus showing a disparity of from 10 to 
even 20 per cent, more than the malt actually 
produces. We shall, however, be able to show^ 
when we afterwards treat of extracts, that both gra- 
vities, if properly taken, must be precisely the same, 
only deducting for the quantity retained by the 
hops in the different boilings, which is afterwards 
transferred from one wort to the other in regular 
progression, so as ultimately to leave in the hops 
only a very trifling portion of the extract. 

There is also a difference of opinion as to the 
use of open and dome coppers. For fine pale ale, 
there can be very little doubt that open coppers are 
preferable, although dome-coppers, (where a free 
evaporation of steam is allowed without much pres- 
sure) can do little harm. It is to be recollected, 
however, that in proportion to the perpendicular 
jcolumn of worts in the copper, and also to their 
greater specific gravity, charring will take place. 
Where, however, a considerable weight must be 
raised before any steam can escape^ as in steam- 
engine boilers, considerable injury may arise, not 
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only in the boiling of ale worts, but also of porter or 
stout worts ; arising from the following causes. 

In the first place, owing to the high pressure of 
steam, which must necessarily take place before the 
weight can be raised to allow of its escape, the 
evaporation of the worts in boiling is so trifling as 
to prevent the necessary increase of gravity, so as 
to enable the brewer to turn the proper quantity of 
liquor over his malt in the mash-tun, for producing 
the best extracts, particularly for beers of high 
gravities. 

2. The weight to be raised before any escape of 
steam can take place, and the consequent high pres- 
sure, must necessarily raise the temperature of the 
worts in the copper far above the boiling point. 
This must, therefore, to a certain extent, alter the 
component parts of the worts, by charring or car- 
bonising them. That this effect is produced, is 
sufficiently proved, not only by the brick-red colour 
of the worts when coming out of the copper, (al- 
though brewed from the palest malt,) but also by 
the beer, which can never have that fine pale or 
amber colour, so highly desirable for all sorts of ale. 

3. The above-mentioned high temperature must 
also be to a certain extent injurious to brown beer, 
as it extracts from the hops an astringent bitter, by 
no means palatable, and to many highly disagreeable. 
This may not in stout or porter be very perceptible, 
but in fine ales it is particularly obvious. 
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V 

Of Charring the Worts. . 

It has also been observed, that when the worts 
are thus charred, the fermentations are very much 
inclined to get fretful at certain stages, thus endan** 
gering the quality of the beer. We have ourselves 
lately seen this effect produced, but immediately 
afterwards remedied by withdrawing the pressure. 
We are not at present prepared to say what may be 
the chemical causes of the above-mentioned fretful 
fermentations : perhaps the charring of the worts 
may so alter the nature of their component parts as 
to produce this effect. 

But fermentations, generally speaking, are so apt 
to be influenced, by what, to many, would appear 
such trifling or even improbable causes, that they 
who have had an opportunity of seeing and tracing 
all their different anomalies, in their various stages, 
can alone find out and apply the necessary remedies. 

Long or Short Boiling. 

It must now be apparent that we are not advo- 
cates for long boiling, excepting as above stated, for 
the purpose of giving strength to the wort by eva- 
poration. Long boiling can only be necessary 
when no raw wort is taken, to enable us to turn a 
greater quantity of liquor over the malt for the pur« 
pose of extract. As, however, a considerable por- 
tion of this additional liquor must be evaporated 
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from the copper for the purpose of acquiring 
strength, perhaps the additional expense of coals 
and wear and tear may counterbalance any profit, 
which we may think we have derived from the little 
additional extract, we have thus gained from the 
malt. 

We have had occasion to brew a good deal of 
beer for the Indian market, and we never on any 
occasion boiled the first worts more than one hour, 
or the second worts more than an hour and a-half. 
In the Appendix will be found the reports received 
from Calcutta respecting some of it, which will show 
that notwithstanding the shortness of the boilings, 
the beer turned out well. 

On the tendency of Worts to get tainted in the 
Coolers ; its Causes and Preventives. 

Worts are much more liable to get tainted in the 
coolers, when the weather is thick and hazy, than 
when it is clear and windy. The cause of this, 
however, so far as we know, has not as yet been 
scientifically accounted for. There can be no 
doubt, however, that it proceeds from the steam, 
which, instead of rising and being dissipated as in 
windy weather, becomes condensed in hazy wea- 
ther, and by then falling on the worts in a liquid 
state, it produces acidity, or foncyness^ as it is tech- 
nically called. 

It has been already stated, that condensed steam 
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is injurious, in every stage of the process of brew- 
ing, and particularly so in the cooling of the worts. 
Steam, as has been lately discovered, under certain 
circumstances, is perhaps the most powerful posi- 
tive electric yet known, and therefore by falling on 
the worts on the coolers in a condensed state, may 
produce acidity. 

Our opinion is, that little good can be effected by 
cooling the worts much below the temperature of 
the atmosphere at the time, (in winter we must, of 
course, watch to prevent their getting too low,) 
unless, as in Bavaria, the tun-rooms can also be 
kept at an equally low temperature. The reason of 
this is obvious ; if the temperature of the tun-room 
be the same as the atmosphere, the worts will also 
rise. to that temperature, without gaiiyng a regular 
progressive attenuation, unless checked by regula- 
tors, which we would rather dispense with at all 
times if possible. — See article^ Regulators. 

Now, as it is the steam hanging on the worts 
which prevents their cooling, if that can be blown 
away or dissipated, they will soon arrive at a suflS- 
ciently low temperature, perhaps a degree or two 
below that of the atmosphere. Fans or blowers will 
do this effectually, and also keep the worts in a 
state of constant motion, which is also a great pre- 
servative; and if a portion of the hop dreg has 
been allowed to pass over along with them into the 
coolers, there will then be but little danger of their 
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becoming tainted in cooling at any time. — See 
article on Hop Dreg. 

It was believed by many brewers, that worts 
ought never to be stirred on the coolers at all ; but 
as this old and erroneous opinion appears now to be 
pretty nearly abandoned, it is needless to say any 
thing more on the subject. 

We are told that some brewers have now ac- 
quired such faith in refrigerators, as to think that 
they may dispense with coolers almost entirely. 
We strongly fear, however, that before the end of 
the first summer, they will have reason to repent of 
this over confidence, and lose more, by the deteriora- 
tion of their beer than the first cost of new coolers. 
— See article on Refrigerators. 



CALCULATING LENGTHS AND 
GRAVITIES. 

From the erroneous mode generally practised of 
calculating the gravities of the taps or raw worts, as 
they are generally termed, a very great discrepancy 
appears betwixt what is called the raw and boiled 
gravity, or, in other words, the gravities shown 
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by the taps, and the actual or real gravities in the 
gyle-tun. 

It is now an ascertained fact, that little or no 
saccharine matter evaporates with the steam in 
boiling, and consequently the gravities of the taps, 
if properly taken, ought exactly to coincide with the 
gravities in the gyle-tun, making allowance only for 
what may be retained by the hops in the last wort. 

We all know that the gravities of the taps, or 
worts running from the mash-tun, vary considera- 
bly, according to the times at which the samples 
may be taken; thus leading to erroneous conclu- 
sions. The only accurate mode, therefore, of cal- 
culating the gravities of the unboiled worts, must be 
by taking samples from the under-back after being 
thoroughly roused, or better, from the copper when 
the worts are therein collected, and after about ten 
minutes' boiling. 

The common practice is even then to calculate 
the gravity as when reduced to a temperature of 
60^, without making any deduction for the decrease 
in quantity necessary to reduce the worts to that 
temperature, by evaporation and condensation. We 
thus calculate a gravity (taking in what is retained 
by the hops) of at least ten per cent, more than we 
actually have : making all the difference between the 
(so denominated) raw and boiled gravities. 

The Excise, when taking the dip of hot worts in 
the coolers, always allowed ten per cent, for eva- 

F 2 
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poration and condensation. The same allowance 
should be made when taking hot worts in the cop- 
per — when we shall find that the raw and boiled 
gravities will very nearly correspond. 

In* making calculations for regulating the gravi- 
ties per barrel of the difiFerent beers to be brewed, it 
will generally be found that by deducting ten per 
cent, from the apparent gravity of the taps, as 
shown by the instrument at a temperature of 60^, 
we shall come very near the truth, at least near 
enough for practice. Should extra quantities of 
hops be used, allowance must be made accordingly. 
This, however, is only for the first worts. Every 
60 lbs. weight of hops retains nearly a barrel of 
wprts of the same gravity as those turned out of the 
copper. For the second worts, therefore, after 
deducting the ten per cent., add the gravity of one 
barrel of the first worts for every 60 lbs. of hops 
used in the first boiling. This in the second boiling 
will be replaced by nearly an equal quantity of 
worts, of the same gravity as turned out of the 
copper, which, in making the calculation, is to be 
deducted from the aggregate of the second worts, 
and so on with a third wort if necessary. 

Having thus made accurate calculations of the 
actual number o£ pounds gravity we have in the 
gyle-tun, the aggregate amount of pounds gravity is 
to be divided by the number of pounds gravity per 
barrel the beer is intended to be made ; the quotient 
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IS the number of barrels at said gravity, which can 
be produced. All we have now to do is to turn out 
of the copper such a number of barrels as will make 
up our calculated quantity in the gyle-tun. The 
only difference that can then arise must proceed 
from the difference of evaporation from the wort in 
the coolers, which will be found to vary more or 
less according to the state of the atmosphere. Our 
beer, therefore, must be a little stronger or weaker 
accordingly ; but the aggregate gravity will be found 
to correspond very nearly with the calculation made 
from the unboiled worts ; and the brewer by a 
little attention, will soon be enabled to judge of the 
quantities to be turned out of the copper, so as to 
correspond with the evaporation which he may 
expect. 



RAW OR RETURN WORTS. 

Raw or return worts are now universally used in 
"all great brewing establishments. It is, however, a 
very questionable point, whether the apparent extra 
gravity derived from the said raw worts, is of much 
value, or even worth taking. In brewing ale or any 
description of beer of very high specific gravity, raw 
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worts cannot well be dispensed with, as we should 
not get the proper extract from the malt, so as to 
throw it into the beer, without turning over in 
the mash-tun a much greater quantity of liquor than 
is wanted for the production of beers of that gra- 
vity ; but wherever we have an opportunity of turn- 
ing over the malt about six barrels per quarter, there 
can be little doubt but that the whole gravity worth 
having can be obtained without having recourse to 
a raw wort in the mash-tun. The sparging machine 
bringing off the worts at not above one lb. gravity, 
renders a return wort a matter of very inferior con- 
sequence : as, however, some valuable extract may 
remain in the hops, a sufficient quantity of liquor 
may be turned over them to displace it. We have 
known brewers so anxious to make apparently very 
high gravities from their malt, as even to turn over 
to the extent of three and four barrels per quarter, 
after having already turned over at least six barrels 
per quarter. 

It may be observed, however, that the beer 
brewed from these long raw worts, not only uni- 
formly tasted poor, but was very much inclined to 
get forward or acid. We therefore strongly recom- 
mend to brewers to be satisfied with the extracts 
usually obtained, rather than to run the risk of 
acidity, by getting mucilage or other extraneous 
matter from the malt : which, however much it may 
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buoy up the instrument, adds nothing to the quality 
of the beer. 

Two barrels per quarter of raw wort are deci- 
dedly as much as ever ought to be attempted, and 
more will do harm rather than good. 

It is a disputed point whether hot or cold liquor 
should be applied in taking the raw worts. The 
point is of very little importance; but the tem- 
perature of the liquor should never exceed 160° 
or 170^ 

An opinion prevails that the raw wort should 
never be turned over in the first mash next day, but 
be reserved for the subsequent mashes. The 
sooner the raw wort can b^ used the less risk we 
run of unsoundness, and any one, upon reflection, 
will see that turning all the raw wort over in the 
first mash is the surest mode of getting the 
soundest and best extract. When turned all over 
in the first mash, much about the additional gravity, 
contained in the raw wort, will be shown in the tap ; 
and what remains in the grains will be much better 
washed out by hot liquor alone, than when it is 
mixed with raw wort. 
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REFRIGERATORS. 

The use of refrigerators for cooling the worts 
has now become very prevalent. It is, however, 
rather a doubtful point, whether an indiscriminate 
use of them does not do more harm than good. In 
the refrigerators first constructed the worts were 
passed through the pipes, and the cold water was 
applied to the outside. These, from the difficulty 
of cleaning and other causes, were found to be 
injurious, and are now succeeded by others in which 
the cold water runs through the pipes, and the 
worts are on the outside. 

The more simply refrigerators can be constructed 
the better: they ought also to be made of one 
metal only, and that unconnected with other metals. 
We thus run less rifek of any electro -chemical 
agency, which should always be guarded against, as 
much as possible, in every department of the 
brewery. Even with the best constructed refri- 
gerators, it will be found that when the worts are 
sent through them at high temperatures, they will 
appear of a greyish or whey colour when running 
into the square. This always denotes unsoundness 
to a certain extent, or that some change has taken 
place in the nature of the worts, which will be 
found prejudicial in as far as regards a regular 
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fermentation. However desirable, therefore, refri- 
gerators may be for saving time, we are inclined to 
tbink that fans or blowers are by much the safer 
instruments for cooling worts. 

Worts when kept in a constant state of a^tation 
in the coolers, are much less liable to become 
tainted than when allowed to remain stationary : 
fans or blowers keep them constantly in agitation, 
and when a proper quantity of hop-dreg is passed 
over into the coolers along with the worts, little 
danger need be apprehended. 

Many brewers make it an invariable rale, both in 
summer and winter, to commence brewing at a very 
early hour in the morning. A little reflection, 
however, will convince them that in hot weather, it 
is much better to commence at a much later period 
of the day ; by so doing they will have the advan- 
tage of night for cooling their worts, and with the 
assistance of fans or blowers, they can at all events, 
with few exceptions, get their worts to a temperature 
of 60^ before letting them run into the gyle-tun. 
This temperature, in hot weather, is as low as it 
would be desirable to go, unless the tun rooms can 
at all times be kept considerably under the tempera- 
ture of the atmosphere. 

Fans or blowers, therefore, may be considered, 
for the reasons above stated, preferable to the best 
refrigerators. 
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REGULATORS FOR THE TUNS. 

It isy no doubt, a very desirable object to have 
the means of regulating and keeping in check the 
temperatures of the worts during fermentation ; but 
if for that purpose we employ chains of pipes fixed 
in the gyle-tuns, consisting of different metals joined 
with each other, it is liable to the same objections 
with regard to galvanic action as when such pipes 
are otherwise connected with the tuns, and will 
generally be found to be attended with effects nearly 
as injurious. 

Moveable regulators are the best; they can be 
applied or removed at pleasure. In winter or cold 
weather, regulators are very seldom necessary, and 
may then be altogether withdrawn from the gyle- 
tuns, thus removing the possibility of any voltaic 
action from a mixture of metals. The regulators 
which we recommend are very simple, and may be 
made at a very trifling expence. 

Pipes consisting of one metal only, and of three 
or four inches diameter, should be formed into a 
rectangular or circular vessel. This vessel must of 
course be water-tight, and strong enough to resist 
any pressure which may occur. In one of the sides 
of this vessel two openings about one inch and a 
half or two inches in diameter, must be made about 
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ten inches apart, and these fitted with screw-joints, 
to which flexible water-tight .pipes may be attached, 
the one for admitting the cold water, the other for its 
discharge anywhere over the top of the square. 
This vessel, which in size must be proportioned to 
the gyle-tun, may be suspended from any beam 
above the gyle-tun, by means of a rope and pulley, 
so as to be let down into the worts, or withdrawn at 
pleasure. These will be found to answer the pur- 
pose intended as well as the most expensive instru: 
ments now in use, or perhaps even better. These 
regulators should only be allowed to descend a few 
inches into the body of the worts. We all know 
that liquids, generally speaking, as they cool, become 
specifically heavier, and thus the portions first cooled 
on the surface will sink down, while those which are 
warmer, and of course specifically lighter, will rise 
up to supply their place. 

If worts be cooled down too rapidly in the fer- 
menting back, the fermentation will be checked, and 
it is sometimes found difficult to restore its vigour. 
By the above method, the process of checking the 
temperature is carried on much more gradually and 
equally, and without any risk of checking the fer- 
mentation. The worts also, are at the same time 
all kept in motion, from the rising of the warmer and 
sinking of the cooler parts, which is also advan- 
tageous and perhaps better than rousing. Regu- 
lators when placed near the bottom of fermenting 
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tuns, do very little more, for a long time, than cool 
the worts at their own level, and even then not 
equally, unless tlie whole be kept in a constant 
state of agitation by means of rousing. Regulators, 
however, should never be used, so as to cool down 
the worts during fermentation, but should be so 
adjusted as to permit a gradual increase of tem- 
perature. 



OF YEAST. 



To keep yeast in proper working trim, is a matter of 
as great importance as any connected with the 
brewery. That this can be always done, there is 
not the slightest doubt ; and those who assert the 
contrary, only betray their ignorance. We could 
name brewers who have had no change of yeast for 
years, (unless when making a long stop,) and their 
fermentations have uniformly gone on successfully. 
Where fretful and unsound fermentations are 
going on, the yeast will no doubt also become fretful 
and unsound. But where the fermentations are 
sound and healthy, the yeast will be the same, if the 
proper precautions be taken to keep it so. (See 
Fermentation — On the Causes of Unsoundness.) 
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How often do we find changes of yeast producing 
more harm than good, when procured from unhealthy 
or unsound stocks. If, then, the proper precautions 
be taken to avoid unsoundness in the worts, there is 
little doubt but the yeast will go on, doing its work 
regularly, and no change will be found necessary, 
unless from a long stoppage of the work. 

As yeast, however, is apt to get stale when too 
long kept, frequent brewings are necessary to pre- 
vent its doing so. In summer particularly, the 
yeast cannot be kept in proper working trim, with 
fewer than two brewings a week ; if more often, the 
better. 

Best Mode of Preserving Yeast. 

Yeast, when taken out of the stillions and thrown 
into tubs or reservoirs, begins to work and fret, 
thereby expending its strength, and thus becomes 
unfit for carrying on a healthy and vigorous fer- 
mentation in the fluid to which it may be added. 
Pitching yeast should, therefore, be allowed to 
remain in the stillions, with a portion of the draw- 
ings, until wanted for use : the drawings should then 
be removed, and the yeast taken up. In the country, 
where sometimes it- is difficult to procure a fresh 
store of yeast, when required, the best mode of 
preservation, is to place the yeast when taken up, in 
the coolest part of the premises, and pour over it the 
coldest water which can be procured. The water 
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should occasionally be poured off and renewed. If 
ice can be obtained it is better than water. We 
generally find that yeast about the second or third 
day after cleansing is in its best working trim. 

Qicantittes to be used. 

It is a very generally received opinion that the 
stronger the worts, the less yeast is necessary. We 
cannot, however, subscribe to this opinion, but on 
the contrary must contend, that if an artificial ferment 
be at all necessary, the quantity should be propor- 
tional to the work it has to do ; or in other words, 
in proportion to the saccharine matter to be atten- 
uated. A smaller quantity might perhaps ultimately 
have the desired effect, as we see in very long 
fermentations, but this is leaving in some degree to 
chance, what may be effected with certainty, in a 
much shorter time, by a different, and certainly a 
better process. All sorts of beer, both ale and 
porter, may be produced equally as good, or perhaps 
better, by comparatively shorter fermentations, as 
by the longest now in use : and they will always be 
found to retain their vinosity and soundness much 
longer than the others. 

The quantities of yeast to be used, however, must 
necessarily vary according to circumstances. When 
the worts are got together in the gyle-tun at high 
temperatures, such as 65° to 70°, less yeast will be 
necessary than when got together at temperatures 
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which are lower, say from 53° to 60°. If the proper 
quantity of yeast be applied to sound worts, we 
generally find that for every degree of temperature 
gained, the worts will attenuate one pound in 
gravity by Long's instrument, or 2**78 by Allan's 
and Bates' instruments ; the quantities of yeast to 
be applied should therefore be so regulated as to 
preserve this uniformity, which is a sure guide to 
work by. This rule will not apply, however, where 
long fermentations are practised. 

Many brewers conceive, that by long fermenta- 
tions, their beer retains more fulness on the palate 
than with a shorter process. We entirely differ 
from them, however, on that subject, and maintain 
that when worts are kept in the gyle- tuns ten to 
fourteen days or more, the fermentations are much 
more liable to suffer injury from the atmospherical 
or other fluctuations which may take place during 
that period, than can possibly be the case in a 
process of from forty to seventy hours, or even 
sometimes shorter. 

It will always be found also, that beers having 
undergone a healthy and not too vigorous fermen- 
tation, will acquire fulness from age ; while on the 
contrary, those undergoing a long fermentation lose 
their fulness, and very often become sour. 

Many brewers are in the practice of using yeast 
by measure. This is a very uncertain mode of 
procedure, as yeast will vary in weight many pounds 
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per gallon. The surest and best mode of applying 
yeast is by weight, and when we are not thoroughly 
acquainted with its quality, it should always be 
mixed with a small portion of worts at a tempera- 
ture of from 80° to 90° ; and should be seen rising 
in whatever vessel it may have been mixed, before 
it is added to the worts in the fermenting tun. 

When worts are got together in the gyle-tun at a 
temperature under 60^ F., about 1 lb. of yeast to 
10 lbs. gravity per Long's instrument, will be found 
to produce a loss of 1 lb. in attenuation, for every 
degree gained in heat. This is a good working 
rule. When the fermentation (from unsoundness 
in the worts or other causes) does not go on regu- 
larly, the beer is apt to get yeast-bitten ; and the 
quantity of yeast used, is blamed as the cause. 
This evil, however, more frequently arises from too 
little yeast than from too much. It is impossible to 
describe by writing, the different anomalous appear- 
ances which take place in fermentation, and there- 
fore equally impossible to say what should be done 
under certain circumstances, unless by personal in- 
spection and examination ; when the causes of the 
different anomalies which take place must be traced^ 
and where unfavourable, rectified, before any per- 
manent improvement can be expected. 
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Fermentation an Act of Vegetation. 

M. Turpin has lately published his observations 
upon certain phenomena, which he considers suffi- 
cient to show, that the act of fermentation concern- 
ing which chemists have been so much embarrassed, 
is owing to the rapid development of infusorial 
plants. He states that all yeast, of whatever de- 
scription, derives its origin from the separation from 
organic tissue, whether animal or vegetable, of 
special particles of extreme minuteness, which par- 
ticles, after a certain time, rise to the surface of the 
fluids in which they are immersed, and there ger- 
minate. Their germination is caused by a certain 
amount of heat, and by contact with atmospheric 
air. The carbonic acid obtained by fermentation is 
ascribed to the infusorial plants. M. Turpin con- 
siders the act of adding yeast to liquids, when fer- 
mentation is languid, equivalent to sowing millions 
of seeds in a favourable soil. He calls the yeast 
plant of beer Torula cerevisia; he considers each 
infusion to have its peculiar plant, and he names the 
whole race of such beings Levurians. No doubt 
the yeast of beer consists of minute molecular 
matter, the particles of which are globular, and that 
those particles produce from their sides, other par- 
ticles like themselves, which eventually separate 
from the parent, but we do not know that they are 
there/ore plants. 
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Before the experiments of Mr. Brand, alcohol was 
by many supposed to be a product of distillation^ 
and not of fermentation. He has, however, satis- 
factorily proved its existence in the fermented wash, 
by producing it already formed from that fluid with- 
out distillation. 

Animalcuke in Yeast. 

Other chemists have ventured to declare, that 
they have discovered living animalculae in yeast. I 
here insert Professor Liebeg*s opinion upon these 
subjects. 

" The fermentation of sugar," says Professor 
Liebeg, ^^ in contact with yeast, is quite distinct from 
that of a vegetable juice, or of wort of malt ; in the 
first case, the yeast disappears with the sugar, whilst 
in the second instance, it is formed during the me- 
tamorphosis which the sugar undergoes. 

" The form and the nature of these insoluble pre- 
cipitates has suggested to several physiologists very 
singular views with regard to the nature of vege- 
tation. When yeast of beer, or of wine diluted 
with water, is examined under the microscope, 
flattened and diaphanous globules are detected, 
which are frequently united in groupes, and present 
an appearance of vegetation; others possess the 
aspect of certain infusoria. 

" It would certainly be a very extraordinary phe- 
nomenon, if gluten and albumen, which have never 
been observed in the crystalline state, could assume 
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a geometricarform in the process Of the fermenta^ 
tion of wort of malt and vegetable juices. But this 
does not take place ; these substances^ on the con- 
trary, separate in the same manner as all those 
which do not present a crystalline texture in the 
form of globules, swimming separately, or attached 
to each other. 

"The appearance which they assume, in this 
instance, has induced certain philosophers to believe 
that they saw in yeast living organized beings, 
plants or animalcules, which, for food, assimilate 
the elements of sugar, and restore it as excretions, 
in the form of carbonic acid or alcohol. In this 
manner they explain the decomposition of sugar, 
and the augmentation of the mass of yeast in the 
fermentation of malt liquor. 

" But this hypothesis destroys itself. In a pure 
aqueous solution of sugar, the so-called seed dis- 
appeared with the plants during fermentation ; fer- 
mentation takes place, the sugar is decomposed at 
the same time as the yeast, but no appearance of the 
production and reproduction of the seed of plants 
and animals, which these philosophers recognise as 
the agents of the phenomenon, is exhibited." — 
(Annales de Ghimie, Ixxi. 187*) 

Whether frequent changes of Yeast are necessary 
or not in the Brewery. 

When brewers get out of trim, (technically sq 
a 2 
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called) or in plainer language,^ into irregular fer- 
mentations, they immediately resort to changes of 
yeast as the only remedy to put themselves again to 
rights ; such changes, however, are often more de- 
trimental than useful. These irregularities, nine 
times out of ten, proceed either from tainted worts 
or atmospherical fluctuations, instead of any failure 
in the yeast. They cannot, therefore, be imme- 
diately remedied, unless by a better process of 
brewing, or a favourable change of electrical con- 
dition- 
It often happens that the fermentation takes a 
favourable turn of this nature before a change of 
yeast can be had. Notwithstanding this, as effects 
are often attributed to wrong causes, particularly in 
the brewery, should the new yeast be used and any 
improvement follow, it is unhesitatingly ascribed by 
the brewer to the change, although his own y^ast 
from a former brewing, under similar circumstances^ 
might have acted equally well, or even better. It 
can even be easily proved that almost any yeast, 
undeir proper management, and all other circum- 
stances at the same time favourable, may be brought 
into the best working trim in the course of iwo 
brewings ; what use then for changes, unless from a 
total want of yeast by long cessations from brewing. 
In combating this argument, we have been met 
by the assertion that changes of yeast in brew- 
ing are equally necessary as changes of seed for 
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land ; the latter, hpwever, is a process of nature, 
while the former is an artificial or chemical process, 
wherein chemistry can supply all possible deficiencies. 
In corroboration of what has been said, we subjoin 
one or two ^ letters from respectable brewers, who 
have been for years following this system of brew- 
ing without any occasion to have recourse to changes 
of yeast, and whose beer will at all times bear a 
comparison with that of any of their neighbours. 
Without reference, therefore, to the opinions of other 
writers on the subject, we have only further to say, 
that nothing is here stated but what we have con- 
vincing proof of, and are prepared to substantiate 
by experiment. 

Dartmouth^ \%th January y 1844. 

Dear Sir, — In answer to your query respecting 
changes of yeast, I have only to say, that so far as 
I have seen, since pursuing your system of brewing, 
no change has been wanted, — it is certainly quite 
unnecessary. 

• I can easily understand that after any long cessa- 
tion from brewing, a supply of fresh yeast must be 
required, — but in no other case, if your mode of 
working be strictly adhered to. 

I am, yours truly, 

John Baker. 
Wm. Black, Esq. 
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Cheshamj January 15, 1844. 

Dear Sir, — In reply to yours of the 10th, we 
are still of the same opinion, that, by your mode of 
working, a change of yeast is unnecessary, and as a 
proofof it, we used the same store you first brought 
with you for more than three years, and the tuns 
were uniformly healthy and vigorous ; but during 
the last summer, as we were cleansing the brewery; 
&c., and consequently omitted a brewing or two, we 
obtained a fresh store, which we are still using with 
success. Perhaps you will be good enough to 
forward a copy of your new edition, when ready, 
and we will remit the amount. 

We are, my dear Sir, 

Yours, very truly, 

Thos. and Jas. Nash. 

Wm. Black, Es . 



Marine Brewery^ Ratcliff^ 9th Jan. 1844. 

Dear Sir, — In reply to yours of the 4th instant, 
we beg to say that we are most decidedly of opinion 
that changes of yeast are quite unnecessary ; in fact, 
we never have them except we are obliged, which 
only happens after we have been stopping for 
repairs. 

We feel indebted to you for the compliment you 
pay to our beers, which we trust will continue to 
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deserve the approbation of a brewer so well calcu- 
lated to express an opinion. 

Wishing you every success in the publication of 
the Third Edition of your valuable work, of which 
be pleased to send us a copy when published, 
We are, dear Sir, yoiirs very truly, 
J. AND W. S. Holt. 
Wm. Black, Esq., 

4, Lansdowne Cottages, Islington. 



FERMENTATION. 

The process of fermentation has generally been 
considered by brewers as very mysterious and uncer- 
tain, and over which they have no control. This 
to a certain extent is no doubt true, for thie yeasty, 
heads covering the beer in the gyle-tun during fer- 
mentation will assume different appearances according 
to the fluctuations of the weather, and the seasons of 
the year. In summer we never see the light yeasty 
heads in the third change, rising to the fine rocky or 
alpine appearance which they assume in open frosty 
weather,, nor do the yeasty heads in the fifth change 
become so close or solid. Windy or hazy weather 
also affects differently the appearance of the heads 
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of the beer during fermentation. — (See Regular 
Fermentation.) Over these different appearances, 
therefore, we have no control, and very likely 
never shall, unless we could also command the 
weather. But although we cannot at all times 
attain the same fine appearances during fermenta- 
tion, by proper management we can always obtain 
a sound, regular, and healthy fermentation, and 
which will invariably produce good beer. We shall 
now proceed to shew how this may be accom- 
plished. 

All irregular or unhealthy fermentations arise 
either by the worts becoming tainted from bad 
management during some part of the process in 
brewing, or from positive electro-chemical action, 
which invariably produces acidity. I should here 
mention that negative electricity, although it pre- 
vents acidity, retards fermentation. In the first 
place, then, in order to have sound and untainted 
worts, the greatest cleanliness must be preserved in 
every stage of the process. First, the mash-tun 
and underbade should be thoroughly cleaned out, as 
soon as possible after brewing, the coolers the same. 
The wort pumps also should be strictly attended to, 
so that no portion of the worts of a former brewing 
can possibly be left in them. Very injurious efiects 
are often produced from want of attention to this. 
Any unnecessary delay in the process of brewing may 
cause taint or faintness, from the taps being too long 
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in being pumped into the copper. Under the 
article boiling, charring or carbonizing the worts by 
high pressure boiling in the copper, is mentioned as 
another cause of fretful fermentation. — (See cooling 
the Worts as another cause.) In short, such appa- 
rently trifling circumstances often produce such un- 
soundness, as to prevent the possibility of enume- 
rating them.* (For electro-chemical action see 
Electricity and Want of Uniformity in Beer.) 

We are now prepared, however, to assert and 
prove, that when worts are perfectly sound in all the 
stages of the process, their fermentation will at all 
times go on regularly and uniformly, if properly 
managed, and with sound yeast. The only difficulty, 
therefore, is, to know when any such unsoundness 
has actually taken place. A slight knowledge of 
chemistry will then not only materially assist us in 
tracing the evil to its cause, but also enable us, in 
after brewings, to prevent its occurrence, should it 
even proceed from atmospheric influence. As this 
evil, however, will sometimes arise, notwithstanding 
every precaution employed to prevent it, chemistry 
must be resorted to for enabling us to counteract its 
baneful efiects. 

Litmus Paper. 
If the brewer have a sensitive smell and taste^ 
they will at all times enable him to judge of the 

* It may be proper to state that when acidification commences^ 
fermentation, or perhaps more properly speaking, all farther at- 
tenuation nearly ceases^ 
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soundness or unsoundness of his worts. But when 
these cannot be depended upon, litmus paper will be 
found a very useful substitute. All worts, even 
when running from the mash-tun, contain a portion 
of acid, which, more or less, according to circum- 
stances, will change the colour of the litmus paper. 
What we denominate sound worts, will give the 
paper a kind of dirty brownish red. When we find 
that the tinge of the paper is a brighter red, there 
must be additional acid, or perhaps a difierent acid, 
produced in some part of the process. 

Having thus discovered that an excess of acid has 
been formed, chemistry must be resorted to for dis- 
covering the cause; and when found, we shall be 
enabled to apply the necessary preventives. 

Best Temperature for Vinous Fermentation. 

It has been generally found that what may be ' 
called a medium temperature during fermentation, 
has the best chance of producing beer of the proper 
vinosity and preservative quality. We have seen 
beer brewed in this country for which the fermenta- 
tion was carried on at very high temperatures, say 
from 80"" to upwards of 90°. We are also told from 
very high authority (Professor Liebeg) that the fer- 
mentations for Bavarian beer, so celebrated in Ger- 
many, are carried on at very low temperatures, say 
from A2^ to 50° F., which could only be done in 
this country at a very great expense. The first of 
these, although it answered very well for immediate 
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use, particularly in summer, soon acquired a 
mawkishness in flavour, and had always a want of 
vinosity, which, to those unaccustomed to drink 
it, would not be agreeable. The Bavarian beer that 
we have seen, is precisely similar in these respects. 
It very much resembles in taste the beer brewed in 
this country for the Indian market, but neither in 
vinosity nor flavour would it bear any comparison 
with the best British beer of a similar descrip* 
tion. Having thus given some account of the two 
extremes, we are still disposed to think that me- 
dium temperatures during fermentation, will be 
found to produce the best beer in every respect. 
Let us therefore take a range of from 52° to 78° F., 
thus allowing 26° to be gained during the fermen- 
tation, which is enough for the attenuation of any 
sort of beer when brewed in proper season. We 
must now keep in mind, that if the proper quantities 
of good yeast have been employed, (see Yeast,) 
for every rise of one degree in temperature, there 
should be a corresponding loss of gravity in the* 
worts of 1 lb. per Long, or 2*78 by Allan's or 
Bates' instrument. For example^ — if worts of 
42 lbs. gravity per Long be got together in the gyle- . 
tun at 62°, when the temperature rises to 78° they 
should have lost 26 lbs. of gravity, and thus be 
attenuated to 14 lbs., when tried by the instrument. 
We now proceed to describe the appearances ex- 
hibited during fermentations of different kinds, 
and first — 
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The Regular Fermentation. 

We shall now proceed to describe what we con- 
sider a sound and regularly good fermentation. In 
such fermentation, five distinct changes occur, fol- 
lowed, after a certain stage, by a highly pungept 
aroma, which rises with the carbonic acid gas. If 
this aroma throughout the process be sound and 
vinous to the smell, we may feel assured that the 
worts are sound, and will go on regularly : if on the 
contrary, a faintish, disagreeable, sub-acid flavour, 
arises at any time during the process, we know that 
acidity or unsoundness has taken place, which should 
be corrected. 

1. The first stage of fermentation commences 
with a fine white substance like cream, appearing all 
round the edges of the gyle-tun ; this creamy 
appearance gradually extends over the surface of 
the fluid in the tun. This we call creamed over, or 
the first change. 

2. The next should be a curly appearance, like 
the head of a fine cauliflower, which should also 
extend all over the tun. This, the second change, 
we denominate the curling or cauliflower head. 
This cauliflower head should be examined very 
narrowly, as from its strong and healthy appearance 
or otherwise, we may pretty nearly judge of the 
health of the gyle. As above stated, it should have 
the appearance of a fine cauliflower. If, however. 
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it should assume the appearance of a well curled 
wig, (we have no better phrase,) having broad flaky 
curls/ it denotes unsoundness. The aroma should 
now be very perceptible. 

3. The curly head should then rise to a light 
yeasty or rocky head, little more than, perhaps, 
ftom two to three feet high, of a fine brownish-white 
colour if sound. If unsound, it assumes in some 
parts, an ugly bluish-white appearance, which oflen 
extends over the tun. This almost invariably 
happens where there . is any galvanic action from 
chains of pipes, or a mixture of metals ; and cannot 
be cured or prevented, but by doing away with the 
cause : that is, by insulating the tuns. 

4. After a time, the light yeasty head should drop 
a little, perhaps 3 or 4 inches. This we call the 
4th change. The aroma should now be very vinous 
and pungent. 

5. The light yeasty head which had dropped, 
should now rise to what we call a close yeasty head, 
having the appearance of yeast all over, with many 
little air bubbles on the top, not, however, larger 
than a nut or a walnut ; these constantly breaking, 
and others supplying their place. If the fermenta- 
tion has been, healthy throughout, the close yeasty 
head will continue rising, and puffing out gas from 
the air bells, until the beer is thought ready for 
cleansing. This will take place earlier or later, 
according to the quality of the heex and the public 
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taste. Should all these changes, as before stated, 
take place regularly, and be accompanied through 
the process by a sound healthy aroma, (generally 
termed " stomach^*) we may rest assured that all is 
right, and that the beer, if afterwards properly 
treated in storing, will turn out sound and good. 

Sometimes, however, instead of these five changes, 
not more than three are perceptible, all of them 
fretful and unhealthy. (These appearances will be 
more fully treated of, when we describe Irregular 
Fermentations.) In that case, we know that the 
worts must have been tainted somewhere ; the 
cause of which must be traced and corrected before 
any successful results can be expected. In most of 
the brewhouses which we have visited, we have in- 
variably found, that the want of uniformity in fer- 
mentation did not arise from the uncertainty, as it is 
called, of the process, but from one or more of the 
causes before mentioned* We think, therefore, we 
are warranted in stating, that fermentations, when 
conducted on strictly chemical principles, may- bje 
carried on with nearly as great uniformity as any^ 
other chemical process. 

Of Irregular Fermentation. 

After what has been said about sound regular 
fermentations, it may by some be thought unneces- 
sary to describe those which are irregular. There 
are many brewers, however, as before asserted, 
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who, from causes already mentioned, have never 
had it in their power to see a thoroughly regular 
and good fermentation. Such are apt to think that 
all is right, although the contrary may be the case ; 
we, therefore, think it better to describe some kinds 
which have come under our own observation, and 
shall commence with 

Inert Fermentation. 

This is perhaps the most dangerous, because it is 
the most deceitful. This fermentation, to inex- 
perienced, and even to many experienced brewers, 
has every appearance of proceeding remarkably 
well, and they of course think that all is right. The 
beer, however, will always taste mawkish and heavy, 
and without vinosity, although the attenuation may 
have been carried to its proper extent. There can 
be no doubt of its proceeding from some of the 
causes of unsoundness already mentioned. It first 
makes its appearance in the second change, viz. the 
curling top, which, instead of assuming the fine 
cauliflower appearance, diverges into long flaky 
curls hanging downwards ; as soon as the ^^ stomacK^ 
or smell of the gas begins to rise, a mawkish want 
of pungency and vinosity is discoverable by those 
who are acquainted with the proper odour. 

The light yeasty head, instead of rising with a 
rocky appearance, is smooth all over ; it, however, 
often drops regularly, as in a healthy fermentation. 
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The proper close, yeasty head never rises, instead 
of which, if it does again rise, we have the same 
frothy appearance as before, smooth all over, with 
no appearance of air-bells as in a healthy process. 
The ** stomach** also retains the same mawkish 
want of pungency and vinosity. 

We have been thus minute in describing the pro- 
gress of the above fermentation, because it is the 
most insidious and dangerous, as also the most com- 
mon and least known or understood. How often 
do we hear of mawkishness in the taste which can- 
not be accounted for. We may rest assured that 
in nine instances out of ten, it proceeds from the 
inert fermentation, and not from want of boiling, to 
which it is generally ascribed. 

Before the remedy can be known, the cause must 
be traced ; every experienced brewer will then know 
how to proceed. 

The Boiling Fermentation. 

This, to look at, is the most formidable of the 
irregular forms of the process, and proceeds also from 
unsoundness in the worts, or occasionally from bad 
yeast ; for which also there is no certain remedy 
but tracing and removing the cause. It com- 
mences, like others, with a creamy top, but the curl 
rises very light and faint, and in patches over the 
tun. The light yeasty head has an ugly, bluish- 
white appearance in some parts of the tun, while in 
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Others it has a fretful blistery appearancei and only 
just covering the beer: this is accompanied with 
little or no attenuation. The stomachy although 
sometimes pungent, is neither healthy nor 'vinous. 
When the light yeasty head disappears, no other 
head rises, and the fermentation very soon assumes 
the appearance of a boiling cauldron. 

In the early part of our practice we have had 
occasion to see a good many boiling fermentations 
which we could not then account for. Since that 
time, however, we have been enabled to trace the 
causes, and invariably to remove them. 

Of Close Fermentation. 

Many think that fermentation goes on better 
when the gyle-tuns are accurately closed, so as to 
prevent contact with the atmosphere. In as far as 
regards the atmosphere, this opinion is correct ; but 
when fermentation goes on vigorously, there can be 
no connection with the atmosphere, — the great pro* 
duction of carbonic acid gas excluding it. Car- 
bonic acid gas is heavier than atmospheric air, in 
the proportion of 1527 to 1000, and while it floats 
on the surface of the beer, and at the same time is 
produced in such quantities as to be constantly 
making its escape, atmospheric air cannot possibly 
interfere. 

About the year 1824, Mr, Gray, of Westham, 
on Madame* Gervas*s principle, attempted to intro- 

H 
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duce close fermentations into this country. It was 
tried in several places, but we have never heard of 
its having been permanently adopted. What may 
be denominated close fermentations are, however, 
still practised in many parts of the country. When 
the worts are gathered together in the tun, a certain 
portion of yeast is added ; the gyle-tuns are then 
shut up as accurately as circumstances will permit, 
and fermentation is allowed to take its own course, 
until the yeast falls to the bottom; thus trusting 
the whole process to chance. 

The beer so produced is invariably what is tech- 
nically denominated foul or yeast-bitten, leaving a 
nasty disagreeable bitter on the palate ; a taste to 
those unaccustomed to it, quite nauseous. It also, 
like all foul beer, stupifies without exhilarating, and 
produces, especially amongst sedentary people, 
heart-burn and head-ache. Custom, however, has 
so reconciled this unwholesome beverage to the 
palates of the consumers, that the stupifying quality 
is though); to proceed rather from the strength of 
the beer, than from its foulness from the yeast im- 
properly combined with it, or perhaps sometimes 
from narcotics improperly introduced during the 
process. We trust, however, that other brewers, 
by following a more healthy process, and thus pro- 
ducing a better and more healthy beverage, will be 
able to convince those who follow the above men- 
tioned unwholesome and erroneous mode of fer- 
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mentation, that a more scientific process must be 
adopted* 

Of Long and Short Fermentations. 
We have always contended that long fermenta* 
tions are more hazardous than the shorter processes, 
it being understood that the temperature of the 
fermenting tuns can be controlled by proper m^ans. 
It cannot be disputed, that when worts are kept a 
fortnight, or perhaps more, in the gyle-tun, they are 
much more liable to be injured by the different 
atmospheric fluctuations which may take place 
during that period, both with regard to the influence 
of electricity and temperature, than they can possibly 
be in a period of from forty to seventy hours, or some- 
times less. If, therefore, equally good, or perhaps 
even better results, both as to soundness and 
flavour, can be produced by the shorter process, it 
must be preferable. It saves both room and ex- 
pense. Indeed, we have known beer brewed by a 
short process of fermentation, entirely consumed 
before beer by the long process was out of the gyle- 
tun. If worts be partially unsound, and the proper 
quantity of yeast added for a vigorous fermentation, 
it will no doubt often lead to the boiling and other 
erroneous fermentations, which do not, in the slow 
process, assume an appearance so alarming to the 
inexperienced brewer as the rapid. We generally 
find, however, that where the causes of unsound- 
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ness have been traced and removed, and the quick 
fermentations introduced, they have been found to 
be not only much safer, but to lead to better results 
than any other, and they, in consequence, have 
been permanently adopted. 

We know that vigorous fermentations always 
produce the best beer for consumption in warm 
climates. For stock beers, therefore, which have to 
stand the summer of this country, the same process 
will be found the more certain. 

Skimming. 

At what time the troublesome, tedious, and 
wasteful process of skimming the yeast off the 
gyle-tun was introduced, we do not exactly know. 
We have no doubt, however, that its introduction 
proceeded from unsoundness in the worts, and con- 
sequently fretful fermentations. 

By frequently taking off the heads in a fretful 
fermentation, we no doubt ultimately produce a 
better appearance. This having been discovered, 
probably led to the general adoption of that system 
in certain parts of the country. 

A better appearance of the head produced in this 
way will not, however, tend much to the production 
of better beer, unless the original cause of the prior 
ugly appearances have been removed. Indeed, we 
have seen beer which had been nearly a fortnight in 
the gyle-tun, undergoing the process of skimming, 
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and having apparently a fine, close, yeasty head, but 
at the same time smelling and tasting sour. In 
other instances, we have seen beer left in the gyle* 
tun to flatten, as it is called ; instead of which, 
however, the beer was gaining heat from a second 
fermentation, which had distinctly taken place with- 
out the brewer being aware of it. The further 
progress in acidification was then put a stop to, 
by removing the beer to a colder atmosphere. 

Skimming is also attended by a considerable 
waste of beer, as those who practise it well know. 
It also generally prevents the possibility of keeping 
the tun-room clean, splashes of yeast lying all over. 
We have heard many brewers state their want of 
confidence in themselves to attempt a vigorous fer- 
mentation ; and at the same time express their 
astonishment at seeing it gone through successfully. 
We are led to conclude, therefore, that inexperience 
and want of confidence have principally led to the 
adoption of slow fermentations and skimming. 

Fretting Fermentation. 

The fretting, or fretful fermentation, proceeds 
either from using stale or languid yeast. It is often 
preceded by unsound worts. The first indication is 
soon after the tun has creamed over. Instead of 
rising to a curling top, blue patches make their 
appearance in different parts of the head, and no 
proper light yeasty change takes place. In about 
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eight or ten hours a sort of undulating motion is 
apparent all over the top of the worts, and soon 
after this the head, which has never been above 
three or four inches high, begins to drop, and is 
replaced by large and rather opaque air-bells, which 
always denote acidity. 

There are various ways of making the appear- 
ances more healthy. But prevention is better than 
cure; and, as we have already stated, the causes 
inay be easily traced and removed. The beer so 
fermented will be either mawkish or yeast-bitten, or 
perhaps both. 

Yeast-bitten Fermentation. 

As this term may not be thoroughly understood, 
we shall endeavour to explain its meaning. Some 
beer, when drunk, leaves a very unpleasant bitter- 
ness on the palate, which hangs there for a con- 
siderable time. This bitter taste is supposed by 
many to proceed from hops ; the hop bitter, how- 
ever, is quite different, being highly aromatic and 
pleasant, and, technically speaking, goes clean off 
the palate. 

This disagreeable bitterness proceeds from using 
stale, languid yeast, which, instead of carrying oif 
the fermentation properly, seems to get so incor- 
porated with the beer, as to become a component 
part of it, which cannot be discharged, as happens 
after a proper fermentation. Such beer, therefore^ 
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must be injurious to all constitutions, but particu-t 
lariy to delicate females and sedentary people. It 
produces acidity on the stomach, consequently heart* 
burn, and a stupifying efifect without exhilarating. 

Yeast-bitten beer often appears bright enough to 
the eye, and from this circumstance many people 
are induced to think it must be good, wholesome 
drink. The harsh disagreeable bitter, however, 
which hangs, for a length of time, on the palate, is 
at once perceptible to any good judge, and warns 
him against its continued use. 

On the Acetotis Fermentation* 
As the fermentation of malt worts for making 
vinegar is generally carried on at a much higher 
temperature, than that commonly used for beer, it 
has been thought that this high temperature is abso- 
lutely necessary for their after acidification ; and it 
probably in some way facilitates that chatige. This 
mode of working being peculiar to the manufacture 
of vinegar, has procured for the process the name of 
the Acetous Fermentation ; but we know, that no 
more acidity is generated in the gyle-tun during the 
fermentation for vinegar than in that for beer, 
unless it proceeds from other causes. It is so far, 
therefore, only the vinous fermentation of a malt wort, 
to be converted into vinegar by an after process. 

It is even doubtful, however, whether the after 
process can be properly called a fermentation ; for 
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at the time the greatest acidification may be going 
on, there is often very little appearance of eflFer- 
Tescence or fermentation. The fermented wort is 
converted into vinegar by its being exposed in open 
vessels, to imbibe oxygen from the atmosphere, and 
the acidification appears to be accelerated by heat, 
which is obtained by exposure to the sun in summer, 
or from stoves in cold weather. But from exposure 
alone acidity would take place in time without any 
artificial heat being applied. 

We are now treating of vinegar made from malt 
without reference to that made on the Continent 
from grapes or wine; but heat we believe is also 
had recourse to there to accelerate the same pro- 
cess. The vinous fermentation, in vinegar made 
from every vegetable matter, must, to a certain 
extent, precede what is called the acetous, as it is 
alcohol only which imbibes oxygen, and becomes 
acetic acid. 

Chemists inform us that the acetous fermentation 
may set in during the fermentation of beer, after it 
exceeds a certain temperature in the gyle-tun ; but 
they cannot afford any chemical proof of this state- 
ment. We have seen beer, the fermentation of 
which was begun at 80^ F., and carried to 
upwards of 90^ and which beer at the end of 
twelve months bore the test of litmus paper as well 
as any Bavarian beer that has been met with by us, 
and this notwithstanding that the latter beer hadnever 
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exceeded perhaps little more than half that tem- 
perature in its fermentation. It is proper, however, 
to add, that the former beer, as well as all the 
Bavarian beer which I have seen, wanted vinosity, 
and had a mawkishness in flavour which would not 
generally please in this country. 

It is well known, and can easily be shown, that 
positive electricity excites acidity in worts or beer, 
while negative electricity prevents it. This accounts 
for the tendency to acidity in all beer which has 
been subjected to positive electro-chemical action in 
any part of the process of brewing, but particularly 
in the gyle-tuns during fermentation. 

From what has been said, it would appear that 
there must be some doubt as to whether what is 
called the acetous fermentation has ever as yet been 
properly defined; and, with all due deference to 
much higher authority, it seems at least very doubt- 
ful whether the term acetous fermentation is scienti- 
fically applicable to any stage of the process of 
converting beer into vinegar. At all events, no 
undue acidity takes place in the prior vinous fer- 
mentation, unless produced by galvanic action or 
other accidental causes. 

Distillers* Wash. 
In confirmation of the above, it may be stated, 
that distillers in the fermentation of their wash wish 
to avoid all acidity as much as brewers. It de- 
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creases tlie quantity of spirits from the still in 
proportion to the extent of acidification which may 
have been generated. Their fermentations, how- 
ever, generally speaking, are carried on at as high 
temperatures, or nearly so, as those used by the 
vinegar-makers; but when successfully conducted, 
their fully attenuated wash will bear the litmus test 
as well as sound beer. When fully attenuated, 
however, they always find that the sooner they can 
be brought to the still, the better will be the 
produce in spirits. It sometimes happens, from 
accidents or other causes, that their wash cannot be 
distilled at the proper time, and thus by their being 
kept too long in the fermenting backs, although 
kept as much secluded from the atmosphere as pos- 
sible, acidification begins to supervene, which is 
indicated immediately by an increase of specific 
gravity, and the produce in spirits will then be pro- 
portionally less and less, according to the time the 
wash may be thus exposed to atmospheric fluctua« 
tions. These few observations are only made in 
confirmation of what has been above-stated ; but as 
this is merely a treatise on brewing, we shall not at 
present enter further upon the subject, although dis- 
tillers, from similar causes, are just as likely to be 
unsuccessful in their fermentations as brewers. 
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Further Remarks on FermentcOion* 

It happens sometimes in long fermentationsi that 
although the heads on the worts assume in certain 
stages very unhealthy appearances, they afterwards, 
even spontaneously, become more vigorous and 
healthy ; and this the inexperienced brewer assumes 
as a certain indication that all is right. He may 
rest assured, however, that if an unhealthy appear- 
ance takes place in any part of the process, it 
denotes either more than the common acidity in the 
worts, or acidity produced in the process of fermen- 
tation by electro-chemical action, or other causes. 
And, however healthy to appearance the fermen- 
tation may become, the beer, instead of being what 
is denominated '^ sound old," will fly off to an acid. 
This in a great measure accounts for the difficulty 
of procuring any really sound beer after it has 
attained a certain age. We have very often, on 
pointing out some very irregular appearances in 
certain stages of fermentation, been met by the 
remark, — '^ Oh I that is nothing ; it will all be quite 
right before cleansing." The beer, however, not- 
withstanding its healthy appearance, will always 
retain a mawkish, subacid flavour, very disagreeable 
to those who have accurate palates, and also highly 
prejudicial to the health of those who drink it. 

Many brewers, however, rather than allow their 
own knowledge of their business to be called in 
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question, will persist in this erroneous mode of 
working; trusting that their beer will be all con- 
sumed before any of the anticipated bad effects can 
take place. Such brewers obviously look more to 
their own profits than to the health of the con- 
sumers. 

Some remarks on Spontaneous Fermentation will 
be found in the Appendix. 



PALE ALE. 

The best Malt for Pale Ale. 

Brilliancy and paleness of colour are the great 
desiderata with the public, in all high-priced ales. 
To have the desired paleness, the brewer is obliged 
to look out for the palest malt, and is oflen induced 
to buy such as has not been thoroughly dried on 
the kiln ; or, if a maltster himself, t6 take it off 
his kiln before the moisture has been thoroughly 
evaporated. If malt of this description be used in 
brewing, it will invariably be found to produce 
more acidity in the worts than when it has been 
thoroughly dried or well-cured. Indeed, the tech- 
nical terms of well or ill-cured malt imply as much. 
To prove this it is only necessary to test the dif- 
ferent worts with litmus paper, when running from 
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the masb-tuD. It will then be found that the worts 
running from the uncured nialt, will tinge the paper 
of a brighter red than those running from the 
thoroughly dried malt; thus proving that there is 
more acid in the former than in the latter. 

There can be no doubt, therefore, that the ale 
brewed from slack- dried malt (technically so called) 
will be much more apt to become acid than when 
brewed from that which is thoroughly dried or 
cured. Indeed, the double flavour of sweet and 
sour is often perceptible in the stronger ales, in a 
very short time, when they have been brewed with 
slack-dried malt, or with malt which has been al- 
lowed to imbibe moisture. 

We trust enough has beeq said upon this subject 
to induce all brewers to be particularly careful, when 
selecting their malt, to avoid such as has not been 
thoroughly dried. After such malt has been chewed 
in the mouth, and squeezed between the thumb and 
finger, a rawness in the smell is quite perceptible, 
which is never the case with that which has been 
well cured. All such malt ought to be re-dried on 
a kiln until all moisture is expelled. 

Hops for Pale Ale. 

When brewing ales intended for long keeping or 
warm climates, it is perhaps necessary to be very 
careful in the selection of hops. The best East 
Rents, or North Clays, are considered as having thq 
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most preservative quality, being stronger than others. 
Many are in the practice of selecting the palest that 
can be procured, merely on account of their coloiur. 

On the same principle, however, as with regard to 
malt, we recommend those of a fine straw-colour, as 
having attained greater maturity before being 
picked; and also as being better cured or dried 
upon the kiln. 

Pale green hops are subject to the same excep- 
tions as slack-dried malt, and may possibly to a 
certain extent be equally objectionable. For run- 
ning beers, meaning those for immediate use, we 
have always found that fine Sussex or Worcester 
hops were equally good as the stronger ^Kents, if 
not, indeed, preferable to them. 

The best Sussex hops, however, are so much 
improved of late, that they now nearly resemble the 
Weald of Kent : indeed it would be very difficult to 
discriminate between them ; and we should as rea- 
dily use the one as the other. Many are in the 
practice of using only yearling or older hops, or at 
least the greater proportion of such, in ales for 
immediate use, having an idea that the ales get 
sooner bright, and are less bitter. This is a mis- 
take, as we have very often proved. The bitter 
complained of proceeds from the ale being yeast- 
bitten, or partially so ; but the ale, if sound, will 
become bright equally as soon with the one as the 
other. 
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The increasing attention now beginning to be 
paid by the planter, to the growth of the male or 
wild hop, and also having them more numerously 
distributed in the hop-ground, will rapidly increase 
the productiveness of the female or common hop 
which the brewers use, and also improve the quality 
of the plant. 



SUMMER BREWING. 

Brewing in summer has always been considered 
a very uncertain process : and both brewers and 
distillers find it impossible to carry on their opera- 
tions during that season so successfully as in winter. 
The generally received opinion is, that the state of 
the atmosphere in summer, prevents fermentation 
from going on so successfully as in winter. 

This, however, we do not admit. If the ferment- 
ing tuns be properly placed, and the worts are as 
sound when fermentation begins as they are in 
winter, along with sound yeast, the fermentation, 
with a properly regulated temperature, will go on 
equally well. The worts, however, owing to the 
state of the atmosphere, are more liable to get 
tainted during the process of brewing in summer, 
than they are in winter; and as already stated, the 
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least additional acidity in the worts will always pro- 
duce irregular fermentations. It is, therefore, the 
difficulty of preserving worts in summer, so as to 
go sound into the gyle-tun, on which the uncertainty 
in fermentation during that season depends; and 
not the interference of the atmosphere with the 
process of fermentation. 

Art, by means of fans, refrigerators and regu- 
lators, has now enabled us to overcome, in a great 
measure, the difficulties formerly experienced. Even 
now, however, with the assistance of all these new 
inventions, summer brewing is found to be very un- 
certain and precarious ; and no one thinks of brew- 
ing more than may be absolutely necessary for im- 
mediate draught. The more speedily the whole 
process can be carried through at this season, the 
greater probability of success. The taps or worts 
should never be allowed to remain in the under- 
back, but should immediately be run into the copper 
for the purpose of gaining heat. 

It has been already stated that the whole extract, 
of any value, must be made in the first mash, and 
that all we can afterwards do, is to wash out the 
saccharine remaining in the malt after the saccha- 
risation has been thoroughly formed in the first 
mashing. There can be no use, therefore, in al- 
lowing the liquor to remain long on the goods in 
the after mashes. We should, consequently, pro- 
ceed as rapidly as possible. To accomplish this, 
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instead of adopting the mode of sprinkling or sparg- 
ing, now so generally practised, it will be found, 
that by turning the same number of barrels over 
(not under) the goods as we should do for a second 
mash, the extract may be quite as effectually washed 
out as by sparging. 

Some mode, however, must be adopted to prevent 
the liquor, by running too rapidly, making a hole in 
the goods or malt in the tun, so as to raise them 
without the liquor finding its way directly through 
them. This can be easily accomplished by placing 
a board or bit of canvass on that part of the tun on 
which the liquor directly runs. If the malt (or 
goods) rise through the liquor on top, which will 
invariably happen with good malt in the course of 
ten or fifteen minutes, the worts may immediately 
be set a running as rapidly as the false bottom will 
permit. If, however, the malt does not rise, which 
sometimes happens with inferior malt, a short mash 
must be resorted to, after which ten minutes' stand-^ 
ing will be quite sufficient. Where two boilings are 
necessary, the quantity turned over, in thi3 second 
mash, should make up precisely the quantity wanted 
for the first boiling. Where there are two coppers^ 
there can be no difficulty in the after proceedings^ 
but where only one, we must be guided by existing 
circumstances. * The great desideratum in all our 
operations is 'facility. When we have a raw or 
return wort to follow, the necessary quantity of 

I 
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liquor for the second boiling may be turned on at 
once ; but where no raw wort is taken, two or per- 
haps three washings are necessary to get the whole 
extract from the malt. 

The third liquor, if the process be properly con- 
ducted, may generally be had from the copper, 
even although an open one: for the fourth and 
fifth we may with the greatest safety apply cold 
liquor ; sprinkling, however, over the malt in the 
mash-tun a little common salt, or half the quan- 
tity of subcarbonate of soda or potash. As we 
have already stated, long boiling produces no pre- 
servative quality in the beer. Boiling for more 
than an hour is, therefore, unnecessary for the first 
worts. 

The worts of the third mash should be allowed to 
run, when the copper of the first worts begins to 
boil, thus allowing one hour for preparing the 
second boiling. The time of boiling the second 
worts must be regulated, of course, by the strength 
of the beer we intend to produce. Where the 
worts are boiled ofi* at one boiling, the same course 
must be pursued ; the only difierence being that the 
third tap may be allowed to run a good deal sooner. 
All this, however, will be more thoroughly ex- 
plained, and better understood, by referring to the 
practical brewings at the end of this book. — See 
** Mashing" for calculating the gravities. 

A very desirable appendage for summer brewing. 
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is a refrigerator, for cooling the beer to a certain 
temperature, after having thrown off its yeast. Beer 
must be cooled down to a temperature of at least 
60° F. before it will become bright. 

We have not yet alluded to the necessity of 
cleanliness in every department, and in summer 
brewing particularly. In summer, every vessel 
employed should be well washed after every pro- 
cess, and once a week a solution of chloride of 
lime ought to be employed in doing so. We will 
now conclude our remarks on summer brewing, by 
again stating, that unsoundness in the worts, how- 
ever produced, is the source of failure, and that the 
only remedy is to trace out and remove the cause. 



WINTER BREWING. 

It is a very common observation, that any one 
can brew in winter, and certainly the chances of 
brewing successfully are much in favour of that 
season. In the first place, there is much less risk 
of the worts getting tainted during the process than 
in summer : secondly, the yeast, which during sum- 
mer will sometimes become unfit for use in a very 
few hours, is not in winter liable to any such speedy 
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changes; and will even keep for weeks in good 
working trim : thirdly, the stagnant, or even running 
water, which, from necessity, is often used in brew- 
ing, is in winter much less impregnated with organic 
matter and impurities than during summer: and 
thus no such bad effects need be apprehended in 
cold weather. 

If, therefore, the brewhouse be so constructed as 
to avoid electro-chemical agency, the chances (so 
called) are much in favour of winter brewing. 

Even in this season, wherever any galvanic 
agency takes place, the process of fermentation is 
quite as irregular as during summer, and the results 
are equally uncertain. 

In some brewhouses, particularly in the country, 
the tun-rooms, or chambers in which the fermenting 
tuns are placed, are so situated as to be affected by 
every change of temperature. The fermentations 
in the said tun-rooms must consequently suffer from 
any sudden change. The great danger arises from 
a very sudden fall ; for instance, we often find that 
the thermometer will fall 20° or even 30° in the 
course of a night, and when the tun-rooms are sc 
situated as to be liable to the same change from 
the sudden decrease in temperature, the fermenta- 
tions will often become stationary, and cannot b< 
made to progress, unless the temperature be agair 
raised by artificial means. 

For this purpose, it is a common practice ir' 
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small concerns, to fill small casks with boiling water,-, 
and place them in the fermenting tuns, changing, 
the water in the said casks, until the desired effect 
is produced. Others, where there are metal regu- 
lators in the tuns, run some hot water through them 
for the same purpose : this we have seen attended 
with bad consequences, whether from galvanism or 
not, we are not prepared to say. It is a practice 
which we do not recommend. 

Mode of accelerating Fermentation when 
Languid. 

A mode different from either, we have uniformly 
found successful ; and it produces the desired effect 
much more quickly. A very slight rise in the tem- 
perature will again promote the fermentation ; and 
the more speedily the required heat can be commu- 
nicated, the better the effect. 

If, therefore, brewing is going on next day, run a 
certain portion of either the first or second worts, 
as circumstances may require, into the stationary 
gyle-tun. Let them be as hot as possible ; if only 
just bff the 'boil, so much the better ; about one 
gallon to a barrel, or even less may be enough. 

If no brewing is going on, heat up the requisite 
quantity of worts, taken from the stationary gyle- 
tun, to the boiling temperature, or if there be no 
.easy means of doing this, use in the same way 
about an equal quantity of boiling water. At the 
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same time light a fire in the tun-room to raise the 
temperature. A little additional yeast set a-work- 
ing at a temperature of about 80% will materially 
assist. 



STOCK BEER. 
Of the proper Season for Brewing. 

An opinion has long generally prevailed that Oc- 
tober is the best month for brewing. Fermentation, 
however, is often found to go on as irregularly in 
that month, as at any other period of the year. It, 
perhaps, proceeds even more irregularly in this 
favourite month. This can only arise, as before 
stated, from unsoundness in the worts, which may 
proceed from the various causes already men- 
tioned. 

Where stagnant or running water is used in 
brewing, the fall of leaves and other parts of vege- 
tables, either into the ponds or rivers, will, with the 
feculent matter already deposited therein, cause 
putridity, which must in a certain degree extend to 
the worts, causing unsoundness, and of course fretful 
fermentations. This will sufficiently account for 
any failure. After a good hard frost has taken 
place, the stagnant or running water may be used 
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more safely, although good spring-water is always 
preferable. 

In the families of noblemen or gentlemen who 
brew their own beer, October is often still preferred 
for that purpose. This, however, can be no proof 
of its superiority, as they generally brew with spring- 
water ; and their mode of brewing would not answer 
in a public brewery. They are in the first place very 
indiflferent as to the quantity of malt used in brew- 
ing, and the worts are consequently of very high 
gravities. Their brewers being generally but im- 
perfectly acquainted with the use of a saccharometer, 
and often even of a thermometer, must trust every 
thing to chance. The fermentations are, therefore, 
carried no further in the first instance, than to produce 
an unattenuated sweet-wort, which has to undergo 
a second fermentation before it becomes ale or beer. 
On the management of this second fermentation 
depends the quality of the said beer. 

The worts being originally very strong, retain a 
sufficient quantity of saccharine matter to prev^t 
the occurrence of acidification, unless exposed to the 
action of the atmosphere, and in temperatures which 
are too high, or to the action of galvanism or com- 
mon electricity. When the second fermentation 
appears, the skill of the butler is required to give 
the necessary vent, and to rack the beer into other 
casks to stop the fermentation, when he thinks it 
has proceeded far enough. ■ . ' ' 



Digitized by 



Google 



120 STOCK BEER. 

It will thus appear, that, however fine we may 
occasionally see the beer which is brewed by private 
families, the whole process is a matter of mere 
chance, and could not be adopted with success in 
any public establishment. 

From what has been said, it would appear that 
October is by no means the best season for brewing 
stock beer, and when stagnant water is used, must 
be decidedly the worst. The season which we re- 
commend for the purpose, is fine open frosty 
weather whenever that may occur, or when the tem- 
perature of the air is about 40° F. and clear, with 
N.E. winds and high barometer. The worts are 
then much less liable to become tainted than in 
rainy or hazy weather, and the fermentation will be 
more healthy and vigorous, and thus produce a 
sounder and better beer than can be obtained under 
different circumstances. Frosty weather may be 
expected from December till nearly the end of 
March : these four months, therefore, are the proper 
months for brewing stock beer. 

All stock beer should undergo a vigorous fer- 
mentation : this cannot be accomplished with any 
certainty, by a slow process, as is sufficiently ex- 
emplified by the fact, that no brewer pursuing the 
slow process of fermentation, will guarantee his 
beer above a certain limited period, and even before 
the end of that period, it is often returned by the 
purchaser on account of unsoundness. Stock beer. 
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therefore, of whatever strength, should never be 
more than from 50 to 70 hours in going through its 
regular process of fermentation in the gyle-tun. 
Skimming in this case is quite superfluous, as the 
beer, when cleansed at the proper time, will throw 
off the yeast in the cleansing cask, quite as well and 
perhaps much better for its preservation, than by any 
other process. 

Slack Malt hurtful. 

We may also observe that the malt generally 
used for brewing in Autumn, is that which has 
been kept over the season; and in many cases 
will be found to have got slack or moist from ex- 
posure to the atmosphere. Malt of this description^ 
as already stated, always produces unsound worts, 
and consequently, unsound beer. Malt in this 
state should, therefore, always be re-dried on the 
kiln before being used in brewing. 



REMARKS 

On Want of Success from Change of Locality. 

It has already been stated that a brewer, on going 
from one brewhouse to another, often finds it im- 
possible to produce beer which is equally good in 
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his new situation. This has been found to be the 
case even when all the materials have been fur- 
nished from the same stock. How is this to be 
accounted for ? In days of yore it was attributed 
to witchcraft, and even now there are many who 
cannot otherwise account for it. Chemistry has, 
however, superseded witchcraft, in every process 
dependent upon its own laws. The process of 
brewing being strictly chemical from beginning to 
end, must be subservient to the laws of chemistry, 
and until these laws are understood and applied, no 
uniformity can be expected. In some chemical pro- 
cesses, the slightest variation will produce very dif- 
ferent results. By using vessels made of certain 
improper materials in some chemical processes, it is 
possible to compound deadly poisons, instead of 
wholesome medicines. May not the same, to a certain 
extent, be true in the brewery ? If we find that in 
one brewhouse, constructed in a certain way, every 
thing succeeds, while in others, differently con- 
structed, nothing will succeed, have we not a right to 
suppose that this must be owing to the different 
construction of the said brewhouses ? and that, 
therefore, the process of brewing must be pursued 
with reference to the proper chemical laws, in every 
respect the same as in producing the nicest chemical 
compounds. 

Now, however, nothing is attended to in the con* 
struction of brewhouses but saving manual labour ; 
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by the introduction of a multiplicity of metal 
pipes, to prevent the possibility of any waste in the 
beer. We think enough has already been advanced 
in the chapter on Electricity, to point out the inju- 
rious effects of mixtures of metals in the construc- 
tion of brewing utensils ; and we have little doubt 
that a great proportion of the inferior beer which we 
now see, is produced by the electro-chemical action, 
proceeding from the above-mentioned mixture of 
metals. As brewing, therefore, is a strictly che- 
mical process, the laws of chemistry, by which it 
can alone be safely directed, should be much better 
understood than they have hitherto been by all con- 
nected with the trade. There can be little doubt 
but that the art of brewing, like other arts, will 
hereafter be conducted on such scientific principles 
as may render it as independent of chance, accident, 
or locality, to which much importance is erroneously 
attached, as other arts in which the proper means 
have been adopted to acquire successful uniformity. 
We often hear locality quoted as the only reason 
which can be assigned, that better beer is brewed in 
one district of the country than in others. Locality, 
so far as malt is concerned, may no doubt have an 
influence; some districts produce much finer qua- 
lities of barley than others, and of course, much 
finer and better-flavoured malt. The flavour of 
beer must of course depend on the quality of the 
materials which may be used in manufacturing it, 
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and also on the mode of manufacturing it. No fur- 
ther importance, however, can be attached to lo- 
cality ; as we can always in any place find water 
sufficiently fit for brewing, and by a proper con- 
struction of the premises, form our own locality, as 
often has been and can again at any time be proved. 



DRUGS. 

Although, generally speaking, we object to all 
drugs in brewing, it would be folly to suppose that 
we may not occasionally find the benefit of resorting 
to such simple chemical remedies as may be found 
necessary, for properly cleansing the utensils, and 
removing unsoundness. Some distinct chemical 
knowledge is therefore necessary, as we might other- 
wise employ deleterious substances for these pur- 
poses. The practice of drugging is now rarely 
employed ; and we know, that in London, no 
respectable bouse will, on any account, permit it. 
We have reason to think, however, that some 
country brewers are not so scrupulous; but are 
often over persuaded by ignorant quacks, to make 
use of such drugs as they may recommend, for the 
purpose of giving flavours. One drug is represented 
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to make the beer keep, a very desirable object ; and 
others are said to confer fine flavours, vinosity, &c. 
&c. Others, and those very various, are famed for 
giving the London porter flavour ; and the ignorant 
brewer is induced to use them, from being told by 
those quacks that the great London houses do the 
same. We can assure these mistaken persons, how- 
ever, that no great London house uses, now-a-days, 
any ingredient disallowed by law ; and that no other 
flavour is given than what is produced by malt and 
hops. 

When harmless ingredients are used for giving 
flavours, they cannot be particularly condemned : 
they however subject the brewer, when discovered, 
to the penalties of the law ; and on every account 
are rather to be avoided. When such drugs as 
cocculus Indicus, opium, tobacco, &c. &c. are used 
for giving a stupifying quality to the beer, every 
brewer using them must know, that besides sub- 
jecting himself to heavy penalties, he is doing gross 
injustice to the public. 

It is generally supposed that the finest ale cannot 
be brewed without flavouring matter. This, how- 
ever, is quite a mistake. The flavour of the finest 
Burton, Scotch, and other ales, proceeds chiefly 
from the care taken in selecting the best malt and 
hops, and the high gravities of the worts. These 
ales are from forty to forty-five lbs. per barrel 
gravity, by Long's instrument, or 1*111 to 1*125 
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specific gravity, by Allan's or Bates\ Whenever 
the gravities of worts exceed forty, a much richer 
flavour is produced than at lower densities. This 
accounts for the superiority of high-priced ales. 

Any brewer using ingredients disallowed by law, 
subjects himself to information from any of his 
servants, who must no doubt discover it, and thus 
loses all command over them. 

No respectable house, therefore, will now run any 
such risks, and we would strongly recommend it to 
all, never to be influenced by the opinions of igno- 
rant quacks, who, knowing nothing about the mat- 
ter, care only for their own interest. 

Heading. 

There is, however, one ingredient, called heading, 
that gives to porter a fine frothy top, which adheres 
to the pot or glass, when pouring out, or drinking 
the beer. It is sulphate of iron, commonly called 
salt of steel, which, when applied in such small 
quantities as will have the desired effect, can do no 
harm. One ounce of this is enough for four barrels ; 
or one quarter of an ounce to a barrel. 

This heading also imparts to the beer a sharpness 
in taste, generally liked by porter drinkers. The 
law, however, has imposed severe penalties on the 
use of it, and a test is applied for detecting its pre- 
sence. The test alluded to is the red ferro-cyanide 
of potassium. As it is not a substitute for either 
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malt or hops, and as people generally prefer porter 
carrying a good head, there can be no good reason 
for its being so severely prohibited. 

Of mixing Beers. 

The process of mixing beers is technically denomi- 
nated ^^ marrying'* them. This process is seldom 
attempted mih mild ales, but with the more hardy 
beer called porter, it is very generally practised. Mild 
beer is now become the order of the day ; and old 
beer, excepting when mixed with new, is seldom 
drunk. The uncertainty of brewing, the reasons of 
which we have attempted to explain, occasions a 
great deal of beer to be returned by the publica'hs to 
the brewer, principally in summer. These returns 
are stowed in vats, where they are allowed to remain 
until they are thought to be in a fit condition to 
be mixed with mild new beers, the only way by 
which they can be got rid of. This is occasionally 
done by breaking the old beers into the gyle-tuns 
with the worts, while in a state of fermentation, 
which is a very dangerous mode of working ; for if 
the fermentation should be in the least degree 
languid, the addition will make it more so, and the 
whole gyle, or brewing, will be unfit to be sent out. 
This injudicious plan has sometimes been followed 
to such an extent, as to block up the brewer ; that 
is to say, he at last accumulates such a quantity of 
unsaleable beer, as not to leave room for brewing 
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any more, until, perhaps, he has been obliged to 
turn some of his stock down the kennel. Others 
break their old beer into the breaking batch (or 
vessel into which the porter is run before being 
pumped into the vats) with the mild beer. This 
mode of working may also be unsafe ; for unless the 
fermentation has been vigorous and healthy, and the 
old beer brought into a fit state for mixing, no com- 
bination will take place ; the beer will retain a 
double flavour, and be occasionally unfit to be sent 
out, unless by being brought into proper condition, 
and again mixed ofi* with mild beer. From the 
above remarks, it will be seen that marrying or 
mixing beers is a very dangerous process, unless 
when thoroughly understood by the operator. 

Old beer can never be in a proper state for mixing 
ofi*, unless when brought round (as it is called) for 
that purpose. This can only be done by again 
bringing it into a state of fermentation in the vat : 
after which, if properly treated, it will generally 
become bright and sparkling ; that is to say, if it has 
not got so bad as to be totally irrecoverable, or unfit 
for use in any way excepting in making blacking. 
It will then at once combine with any sound mild 
beer, and, instead of injuring, will improye the 
flavour. Judiciously to bring on the above-men- 
tioned fermentation in the vat, and at the same time 
so as not to carry it too far, requires a good deal o* 
skill, and can only be accomplished by those whc 
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have been accustomed to such management. Where 
the process of fermentation is properly and scien- 
tifically conducted, these artifices, rendered necessary 
generally, by neglect or ignorance, will seldom be 
required. 



STORING AND KEEPING BEER. 

The best and most proper mode of storing and 
keeping beer is well worthy of the greatest attention* 
There are, however, many contradictory opinions 
upon this subject. Some think that all beer, but 
particularly ale, should be flattened, as it is called^ 
before being stored in vats or casks. For this 
purpose, where slow fermentation and skimming are 
practised, large open vessels or tanks are provided, 
into which the beer is run, after having been a suffi- 
cient time, as it is considered, in the gyle or fer- 
menting tun. The ale or beer is allowed to remain 
in these vessels for a longer or shorter time according 
to the fancy of the brewer or storehouseman. It is 
during this period imbibing oxygen from the atmo- 
sphere, and sometimes is allowed to remain there 
until acidification has distinctly commenced, as 
indicated by white spots appearing on the surface, 
and by an increase of temperature^ The brewer 

K 



Digitized by 



Google 



130 STORING AND KEEPING BEER. 

who adopts this practice, thinks the beer is so much 
flattened as to prevent its fretting in the vat. It 
will be found, however, that although the beer, from 
some little decrease in temperature by its removal, 
may be quiet enough for a time, yet the least 
increase of heat or exposure to the atmosphere, will 
again set it in motion ; when, by getting on the 
fret, acidity may be produced. It never can be 
thoroughly sound, and will very soon become flat in 
drawing. It will also be found that when beer has 
been too long flattened in this way, before being 
stowed in casks, it will very soon get flat and forward 
when in draught in the publicans' cellars. 

This, therefore, must be a very erroneous mode 
of treating beer. Some brewers, who have no 
tanks for the purpose, pump their beer from the 
cleansing casks again into a fermenting-tun, where 
it is often allowed to remain until the same indica^- 
tions of acidity, as above mentioned, may have 
taken place, when the same bad consequences may 
be dreaded. One great complaint is, that though 
ale tastes very well when first tapped, yet it very 
soon gets flat and forward, and will not stand the 
draught. How can it, we may ask, when acidifica- 
tion has previously commenced by long exposure to 
the atmosphere ? 

We think enough has been said to prove that 
long exposure of beer to the atmosphere is the 
worst mode of treating it. The laws of che* 
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mical science, not less than the facts» establish this 
conclusion. 

When beer of any kind has gone through a 
regular and sound process of ferm^tation, and has 
had full time to throw off its yeast, and get quiet^ 
which will always happen in a few days; any further 
exposure to the atmosphere is not only useless, but 
injurious. 

It should, if sufficiently cool, (say about 52® F., 
which all stock beer must be on the third day after 
cleansing, when brewed in proper season,) be 
pumped into the vat; the bottoms which are 
pumped over along with it, will soon fall down, 
proving rather a preservative than otherwise. 

The vats, when full, should be covered, and sand 
thrown on the cover, more effectually to exclude the 
atmosphere. A loaded self-acting vent-peg fixed in 
the top, would, however, be very desirable, so as to 
permit any elastic gas which may be produced to 
escape. 

If the storehouse can now be kept at a regular 
temperature, no other precaution is necessary ; but 
when liable to be affected by summer heats, the 
sand on the top of the vats should be sprinkled 
with common salt, which retains the moisture, and 
also be kept damp with water. This by evaporation 
will tend to keep the beer cool. When the beer, 
instead of being vatted, has to be stowed in casks 
proper for sending out, they should be conveyed to 
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the storehouse^ and placed upon wooden bearers ; 
then, instead of the bung-holes being left open, 
which is the common practice, bungs should be 
inserted slightly, so as to be easily thrown out if 
necessary. Holes should also be bored into every 
cask, either through or near the bung, and spiles 
or pegs inserted, so as at any time to give vent, 
should that be required. After having given vent, 
however, the bungs or pegs should be immediately 
replaced. By this treatment the beer, if properly 
brewed, will very soon become quiet, and if not ex- 
posed to higher temperatures, will require no further 
attention until it is sent out. 



ON THE WANT OF UNIFORMITY IN 
THE QUALITY OF BEER: ITS CAUSES, 
AND HOW TO BE AVOIDED. 

London has always been celebrated for the peculiar 
flavour and excellence of its porter ; for a long time 
it was supposed that this was mainly attributable to 
its being brewed with the water from the Thames ; 
but as Thames water has for a long time ceased 
to be used in brewing it, that supposition has been 
abandoned. As each establishment, however, has 
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Us own peculiar flavour, and differing in some 
respects from all others, it becomes difficult to say 
which is the right London flavour ; and we greatly 
doubt whether any jury of twelve would agree upon 
this point: each would, very likely, give the pre- 
ference to that he had been most accustomed to. 

This variety of flavour is produced partly by the 
different grists used in brewing, — some using blowen 
malts for colour and flavour, other roasted malt only, * 
for the same purpose ; and perhaps, also, from the 
different modes of fermentation which may have 
been adopted by each, but certainly not from the 
use of drugs, which has been often supposed. 

It was afterwards imagined, that what, was called 
the real porter flavour, could only be acquired by 
brewing it in large quantities at a time. As it has 
now been proved, however, that porter as good at 
least, can be made on a small scale as a large, that 
prejudice*also has been done away with. Although 
we entirely disclaim all intention of giving offence to 
any one in particular, it is impossible to avoid re- 
majking on the want of uniformity, and the inequa- 
lity of the beer now generally produced, and which 
of late years have been so generally complained 
of by the public. In our article on Electricity, 
it is, we believe, pretty well proved by facts given 
from actual practice, that voltaic or electro-chemical 
action, is injurious to beer in every stage of its ma- 
nufacture, but particularly so while undergoing the 
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process of fermentation, as can be easily ascertained 
by the litmus test, which indicates acidity. Indeed, 
it can be proved by* the same test, that an increase 
of acid is often generated in the gyle-tun, and hence 
the tendency to increased acidity, when the beer is 
afterwards put on draught in the publican's cellar. 

There can be no doubt, therefore, that wherever 
the gyle-tuns are embedded in the ground, great 
* uncertainty must accrue from the frequent electrical 
changes of the earth and atmosphere. The same 
uncertainty will exist when the gyle or fermenting 
tuns are lined with different metals; but when 
chains of pipes called mains, consisting of various 
metals, are connected with the gyle-tuns and cleans- 
ing casks, the positive electro-chemical action must 
be such as .invariably to produce acidity to a certain 
extent during its fermentation, and thus cause the 
injurious effects above mentioned. This injurious 
effect is shown by the light yeasty heads rising to an 
uncontrollable extent (no close yeasty heads can 
ever^be attained). This, however, is thought by 
some to be a sure indication of a fine, healthy, 
and vigorous fermentation ; instead of which, how- 
ever» it will be found that such a degree of acidity 
is then being generated as will prevent the beer 
from keeping, as it is technically called, nor can it 
ever arrive to be what is called really sound old — an 
article now as difficult to be obtained as it is much 
wanted. 
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Such are causes enough for the actual uncertainty 
in the quality of beer, and sufficient also to lead to 
the returns of those large quantities upon the 
brewer, which, in order to get rid of, must after- 
wards be mixed or married with other beer, thereby 
deteriorating its quality, even were it otherwise pre- 
viously good. 

When beer of the above description is exported 
or sent to a distance, it also must be returned upon 
the brewer, or ruinous discounts given to the pur- 
chasers to prevail upon them to retain and get quit of 
it how they best can, which is very often done. The 
causes of error being thus explained, the remedy is 
obvious ; nor can the irregularities cease until their 
causes be removed. 



FININGS. 



All sorts of beer, if sound and well brewed, will, 
in due time, become bright; but when drank so 
new as is generally the practice, fining is absolutely 
necessary to give it that brilliant transparency which 
is so pleasant to the eye, and without which the 
best beer would be objected to. 

The most efficient fining for beer which we have 
yet discovered is isinglass ; the best of which is 
obtained from the sounds of the sturgecyi, a fish 
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found in the Danube, and rivers of Muscovy. In 
this country an inferior sort is prepared from the 
sounds of cod-fishy or ling; or, indeed, from any 
other fish: and also from the skins of soles. 

The best isinglass is nearly all gelatine, and con- 
tains ninety-eight parts in every 100 which are 
soluble in boiling water.. Isinglass varies in price 
from 1^. 6d. to 16^. per lb. There are various 
modes of ascertaining its value : and we extract two 
modes, from a paper on the subject by Mr. S. Ro- 
berts, in Dr. R. D. Thomson's Records of Science, 
No. 14, pp. 106, 107. 

'^ A great variety of isinglass is offered for sale, 
at a range of prices from 3^. to 16^. per pound; 
and the relative value of each kind may be known 
by the following tests : — 

^* In the first place, isinglass should remain un- 
changed, by being steeped in spirit of wine or 
alcohol, from 5QP to 60° over proof, in which gela- 
tine (the chemical principle of isinglass) is insoluble. 
The alcohol, or spirit of wine, in which the isinglass 
has been steeped, should then be tried with a few 
drops of tincture of galls ; if the liquor remain 
clear and unchanged, it is much in favour of the 
character of the isinglass. If, on the other hand, 
the tincture of galls causes a precipitate from the 
alcoholic liquor, the isinglass is not pure, as it con- 
tains something more than pure gelatine. 

** Different samples of isinglass, which have 
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remained unchanged in 'alcohol or spirit of wine, 
should also be tried by the two following methods, 
before an opinion can be given as to their relative 
value. Try given weights of each sample (one- 
eighth of an ounce, for instance) in three ounces of 
water by measure, in separate vessels ; bring them 
gradually to a boil, occasionally stirring each sample. 
While hot, strain the different solutions through 
muslin, into separate vessels. In proportion to the 
quantity of undissolved matter left upon each 
strainer, may the solubility of the different samples 
be ascertained ; that which leaves the least residuum 
will form, when cold, the atrongest jelly, upon which 
the clearing property of isinglass depends. The 
remaining trial to which the different samples are to 
be submitted, is the last and most decisive one« 
Equal weights of each sample (the one-fourth of an 
ounce, for instance) are to be cut into very small 
pieces, and each one-fourth of an ounce put into 
half a pint (imperial measure) of hard or sour beer, 
and the several* vessels containing the different sam- 
ples put into an apartment, at from 65^ to 75^ F., 
and allowed to remain there for three days, stirring 
each sample very well, once or twice a-day. 

<< At the expiration of that time, there will be an 
evident difference in the strength of each jelly, pro- 
vided different qualities of isinglass had been sub- 
mitted to the experiment; and when the thickest 
jelly has a small quantity of the tincture of galls 
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applied to it, and stirred through it, it will separate 
the gelatine from the sample of isinglass in the 
form of a thick jelly. The other samples which 
afforded a less solid jelly will give, with tincture of 
galls when stirred through it, a smaller quantity of 
gelatine in the form of thick jelly. 

"From the strength of the jelly given by any 
sample of isinglass steeped in the above proportion 
of sour beer (such as brewers use in making clear- 
ings), and submitted to a temperature not exceeding 
75° F., may.be ascertained the relative value of that 
sample, as upon the strength of the jelly, and, con- 
sequently, the quantity of gelatine contained in any 
isinglass, depends its value in clearing malt-liquor. 
The best short-staple isinglass is always soluble in 
boiling water to about ^5^ residue.'' 

From the following quotations, however, it will 
appear that there are objections to the use of isin- 
glass in fining beer, except for immediate use. Ber- 
zelius, who had discovered a small quantity of lactic 
acid in all animal fluids, and in muscular fibre, gave 
it as his opinion, in 1834, that lactic acid is produced 
in all fermentable matter. This suggestion has been 
confirmed by Vanden Ghyen of Ghent, who has 
extracted it from the beer of Diest : De Koninch 
has obtained the same acid from the brown beer of 
Malines. One litre of the beer of Diest afibrded 
2'20 grams of syrupy lactic acid. (L'Institut, 284.) 

" M. Fremy says that the internal membrane of 
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the stomach of the calf is capable of transforming 
any aqueous solution of sugar into lactic acid." 
(L'Institut, 286.) 

'^ M. Gay Lussac cautions, however, against the 
conclusion, that this change is an organic one, since 
it is possible that the transformation may be due to 
an action purely chemical l^et ween the saccharine and 
organic matter. Indeed, we know that lactic acid is 
in many cases produced by the contact of animal 
with vegetable substances." (L'Institut, 288.) 

Mode of Preparing Finings. 

Having thus stated objections which may be 
raised as to using isinglass for fining beer, we shall 
give the mode of preparing it for use. Chemists 
state that gelatine is dissolved in liquid alkalis. 
The common mode, however, of converting isin- 
glass into finings for beer, is by dissolving it in the 
first place by acids. Let any quantity be taken 
which may be thought necessary according to the 
magnitude of the brewery, and placed in an open- 
headed cask : if cut into shreds it will dissolve the 
more quickly. Let it then be covered to the depth 
of five or six inches with vinegar, which is the best 
solvent, or with very acid old beer. When the 
isinglass has swelled up so as to have absorbed all 
the vinegar or old beer on the top, more vine- 
gar or old beer must be added, again covering 
the mass to the depth of five or six inches : the 
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mixture should then be vigorously stirred with a 
hard broom, and the same process repeated as the 
'isinglass goes on swelling, until the whole becomes 
of the consistence of pulp or thick jelly. Whatever 
quatitity may then be wanted for use, may be taken 
out and put into another open-headed vessel, where 
it is to be mixed up with weak bright beer, (gener* 
ally brewed for the purpose) until brought to its 
proper consistency for use. This should then be 
strained through a fine hair-sieve by rubbing it 
through the sieve with a hard hair-brush, into an- 
other open-headed vessel : the portion which cannot 
be passed through the sieve may be returned to the 
first vessel, until again wanted. No more vinegar 
or old beer should now be used ; the isinglass in 
the first cask must still, as it keeps swelling and 
thickening, be thinned down with the thin bright 
beer, until in a fit state for being passed through 
the sieve as before, and the quantity wanted for 
immediate use can at any time be made as before 
directed. 

How to be Used. 

When finings are properly made, they should be 
transparent, and no undissolved particles of the 
isinglass should be seen in them : the specific 
gravity should not be above 1*025. All sound 
well-brewed beer will readily become bright with 
finings as above described; but there are other 
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sorts of beer ivhich will not be rendered bright by 
any finings, and in this case, finings will be rather 
detrimental than otherwise. If, therefore, there 
should be any doubt as to the aptitude of the beer 
to take finings, it should in the first place be tried. 
This may be done by taking a small quantity of the 
beer from the rat, or whatever other vessel it may be 
contained in, and putting it into a long glass vessel 
made for the purpose. To this add a tea-spoonful 
or more of the finings ; it must then be shaken so 
as to mix thoroughly the finings with the beer ; if 
the beer is sound, and has been well brewed, its ap- 
titude to become bright will be soon shown, by the 
mixture becoming thick and curdy : a bright por- 
tion will generally make its appearance at the 
bottom or middle, and the finings will gradually 
mount up to the top, taking all impurities along 
with them, and leaving the remainder brilliantly 
bright. It has by some been stated that the finings 
should have a contrary effect, and at once carry the 
impurities from the top to the bottom. This, how- 
ever, is a mistaken idea, and only takes place with 
what is called stubborn beer, and which will not be- 
come thoroughly bright whatever quantity of finings 
may be added to it. Should the sample in the 
glass become bright, there can be no doubt that the 
bulk will be affected in the same manner ; but if 
not, there can be no advantage in applying finings, 
as they must produce more harm than good. . 
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The more pure the isinglass, the more finings can 
be made from the same weight. Some are in the 
practice of dissolving the isinglass in boiling water 
to make finings ; this is not only a very expensive, 
but also a very erroneous mode of proceeding, as 
the finings, when thus made, will immediately 
coagulate upon being applied to the beer, and at 
once go to the top or bottom without producing the 
desired effect. It may be observed that hot water, 
warm beer, or even steam, when applied to isinglass, 
does not hasten the solution, but on the contrary, 
hardens it, converting it into a dense fibrous mass, 
from which very little fining can be obtained. 



ROPINESS. 



Ale and beer are sometimes liable, when long kept, 
to become thick and viscid, pouring out like oil. 
This defect is called ropiness. Beers, when long 
stored in the cask in a fined state, are liable to 
undergo this change, owing to the small portion of 
gelatine left in the beer. It is, therefore, more ad- 
visable to store beer in the rough or unfined state. 
Ropiness in this case proceeds from deficiency of 
tannin, and superabundance of gluten. Hops will 
supply tannin and thus effect a cure. Catechu, 
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which is almost all fine tannin^ might also be used ; 
but hops are to be preferred. RopineSs is often 
produced by the injudicious mixture of old and new 
beer. 



OF HOP DREG IN THE WORTS. 

Many brewers bestow great care in preventing 
any of the dreg from the coolers running into the 
gyle-tuns with the worts. This is a mistaken cau- 
tion, for it will be found that the hop dreg is a great 
preservative of the worts in the coolers, and when 
swept into the gyle-tun along with them, it acts as a 
preservative in the same way until the fermentation 
has commenced, and by thus preventing acidifica- 
tion, admits of a better fermentation than could 
possibly be produced if any unsoundness had taken 
place. It is well known that worts, while they re- 
main on the hops, are much less liable to become 
tainted than when drained off. On the same prin- 
ciple, a little of the fecula of the hops is a preser- 
vative in the copiers ; and the greater the quantity 
that goes over, the less risk of taint, particularly 
when the dreg is kept floating about in the worts by 
agitation in the coolers. It may sometimes be 
necessary, when the worts have remained for some 
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time in the hop-back, to rouse gently the hops in 
the back, for the purpose of throwing over a little 
more of the fecula into the coolers than would 
otherwise have run over along with the worts^ 
This, when once tried, we have no doubt will be 
adopted. 



OF GREY BEER. 



As many people are unacquainted with what is 
meant by Grey Beer, it may be necessary to 
describe its appearance. Most people, before drink- 
ing beer from a pewter-pot, blow off the frothy top, 
and if, on looking down, it appears quite black in 
the colour, they say it has a good face ; on the con- 
trary, if it exhibits a colour something like whey, it is 
pronounced to be Grey Beer, and is, of course, faulty. 
Grey Beer, when viewed in a glass by transmitted 
light, (that is, when looked through between the 
eye and the light,) may appear pretty bright, but 
never brilliant. When examined in the same way 
by reflected light, (that is, when the observer holds 
the glass before him with his back to the light,) its 
appearance will be grey or whey-coloured, and no 
good judge will drink it. 
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Greyness undoubtedly at all times denotes an 
imperfection either in the materials used, or in 
some part of the brewing process, for which no 
after remedy has, as far as we know, been yet dis^ 
covered, at least without destroying the beer. There 
can be little doubt, however, but that it proceeds 
from a portion of imperfect starch, or rather perhaps 
bordein, remaining undissolved in the beer, for the 
chemical tests which have been applied confirm this 
opinion. Another confirmatory proof is, that dis- 
tillers' wash (which is brewed principally from raw 
grain, with only a small portion of malt) is in- 
variably of a greyish or whey colour after under- 
going the process of fermentation. This arises no 
doubt from the imperfect action of the small quan- 
tity of diastase contained in the malt, on the excess 
of hordein contained in the raw grain. This being 
the case, there can be no doubt that ill-made malt, 
or the admixture of raw corn, will produce Grey 
Beer* An erroneous mode of making the extract 
will have the same eflfect. 

If in the first mashing the temperature be not 
suflSciently brought up, so as to act properly upon 
the diastase, the extract must be imperfect. Should, 
on the contrary, the temperature be taken too high, 
the first tap will hang, that is, it will not drain 
clean off from the mash-tun. If taken much too 
high, the goods will set, as already explained. Many 
brewers think, that by using very high temperatures 
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in the last mash or for return worts, they get a 
little additional extract from the malt. This, if it 
be so, can only proceed from the solution of a small 
portion of the hordein, which is always more or less 
left in the malt, according to its quality, and which, 
without these high heats, would not be acted upon. 
This additional extract, however, will be found at all 
times more detrimental than useful, and should 
never therefore be attempted. 

As any of the above-mentioned causes may pro- 
duce Grey Beer, the greatest care and attention is 
absolutely necessary in making the extract. But if 
the rules as laid down in this treatise for mashing be 
strictly adhered to, none of the above-mentioned 
errors are likely to take place, and the risk of hav- 
ing Grey Beer will consequently be greatly dimi- 
nished. 

Beer, when brewed from malt which has not had 
time to get cool after being taken off the kiln, very 
generally becomes grey. 



CASKS. 



Seasoning new Casks for Use. 
As new oak staves contain a considerable quantity 
of gallic acid and tannin (tannic acid), it is ad- 
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visable to remove these acids from new casks, lest 
they should impart a disagreeable flavoui; to any 
beer with which they may be at first filled. Many 
methods have been resorted to for seasonings as it 
is technically called ; but after having tried most of 
them, we have found that the best and most certain 
way is to neutralise the acid by means of an alkali ; 
and for that purpose a solution of quick lime in 
warm water will be found perfectly efficient. Fill 
the casks with boiling water, into which introduce 
about 1 lb. of quick or unslacked lime in powder, 
which is more than the water can dissolve ; then 
immediately bung the casks close, and roll them 
about. Let this mixture remain in the casks two 
or three days, rolling them about occasionally. The 
casks may then be emptied, and the lime be care* 
fiilly washed out with several changes of boiling 
water, after which the casks may be safely filled 
with beer. To those who choose to incur that 
expense, sub-carbonate of soda or potash may be 
used, perhaps rather more effectually ; but we think 
that quick lime, which, being cheaper, can be more 
easily obtained at all times, will be found sufficient 
for the purpose. 

A woody flavour is sometimes given to casks, and 
is said to be derived from the firing of the cask by 
the coopers. All such casks should be well grouted 
after the firing, before being filled with beer. 
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Cleaning Musty or Stinking Casks. 

When too much fire is applied in making up 
casks, it raises blisters in the interior of them. 
These blisters, if not removed, very soon produce 
mustiness from the filth which gathers under them. 
They should, therefore, be all cut out with the 
cooper's iron, and until this is done, the casks 
cannot be effectually sweetened. A solution of 
chloride of lime (bleaching powder) in boiling water 
will then have the desired effect. Put about twenty 
or thirty gallons of boiling water into a butt, or less 
in proportion for smaller casks ; then throw in a few 
ounces of chloride of lime, according to the size of 
the cask, and then pour in an ounce of muriatic 
acid (spirit of salt mixed with water) to evolve 
the chlorine gas rapidly. Bung the casks closely 
as soon as possible, to prevent the escape of the 
chlorine gas. Roll the casks about, when the gas, 
by penetrating the pores of the wood, will very soon 
remove all remains of mustiness. 

Tainted vats or backs are rendered sweet, and fit 
for use by washing with diluted sulphuric acid, and 
afterwards with lime water, and then pure water. 

In the London porter breweries all the butts and 
other casks, if long kept and not sweet when re- 
turned, as from the country, are steamed^ afler 
being washed with boiling water. After the steam- 
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ing, in which the force of the steam is considerable, 
they are again washed with hot water. 

It is a curious fact, that musty beer is generally 
bright : this circumstance is not easily accounted for. 



GENERAL SUMMARY. 

To any one who has attentively perused the fore- 
going pages, it will appear that want of success in 
brewing, must be due to other causes than those to 
which it is generally attributed, viz., the great 
uncertainty attending the process of fermentation.' 

If it be admitted that brewing is a chemical pro- 
cess, it must be subservient to the same laws 
which govern other chemical operations ; and, under 
precisely similar circumstances, the same effects will- 
necessarily be produced. 

If, therefore, we succeed in one instance, nothing 
but diversity in the materials used, atmospherical 
changes which may be counteracted, or in some part 
of the operations performed, can prevent our arriv- 
ing invariably at the same results. 

Fermentation is undoubtedly as delicate a pro- 
cess, and perhaps as little understood, as any other 
connected with chemistry ; but upon a regular and 
successful fermentation, or the contrary, must de- 
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pend the good or bad quality of the beer. Such 
trifling causes, however, affect this process, that a 
brewer must not only have a distinct and extensive 
knowledge of chemistry, but also be what is termed 
a good manipulator, with great skill in the operative 
department of the business, before he can reasonably 
expect to brew uniformly good beer. 

How often do we hear brewers say, " We cannot 
account for our want of success in this brewing, as 
it was conducted in every respect precisely the same 
as one last year, and designed to produce the same 
kind of beer, which then turned out remarkably well." 
They never, however, think of the different state or 
temperature of the atmosphere, which, by requiring 
the worts to remain several hours longer in the 
coolers^ may occasion acidity^ and thus produce the 
difference in quality. A change in the construction 
of the utensils, may,. from various causes, have an 
equally injurious effect; besides many other casualties. 
As already stated, brewers possessing a good and 
accurate taste and smell, have a great advantage 
over those who in these respects are defective, as 
they are thereby enabled at once to discover acidity 
or unsoundness in the worts. Litmus paper, how- 
ever, if properly employed, will in some measure 
compensate, as it also enables them to make the 
same discovery ; after which, by immediately apply- 
ing the proper remedies, the injurious effects may be 
obviated which would otherwise be produced. 
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The principal danger is always to be apprehended 
from electro-chemical or galvanic action ; which 
we have not as yet found any other means of coun- 
teracting, than by removing the cause. By this action, 
whenever' it exists, we are opposed from the beginning 
to the end of the process ; and during its continuance, 
no regularity or command over the fermentation need 
be expected. We cannot, therefore, be too careful 
in the constructioa of new brewhouses, or in the 
alteration of older concerns, to avoid all mixtures of 
metals in connection with the utensils, and particu- 
larly with regard to the fermenting tuns. 

His subject has been but very little attended to ; 
and we believe that we have b^en among the first to 
investigate and draw the attention of brewers to the 
injurious operation of electro- chemical action on 
the process of brewing; and we trust that what 
we have now written, may be the means of inducing 
brewers assiduously to examine this matter. With 
this view, we cannot sufficiently recommend to 
them the use of the Galvanometer. Good manipu- 
lation Also in the process of brewing, is quite as 
necessary a9 in any other chemical operation. 

Many of our most eminent chemists are bad 
manipulators; and have been, consequently, very 
apt to fail in exhibiting certain experiments. Even 
the great Sir Humphry Davy admitted that he him- 
self was a bad manipulator, and we haye heard that 
upon one occasion, after having frequently tried an 
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experiment and always failed, which he was quite 
certain must have succeeded if properly managed, 
he submitted the case, when accidentally in Edin- 
burgh, to one of the chemists in that city. By him 
the experiment was immediately performed with 
success. Sir Humphry then remarked, that he had 
made more discoveries by his own bungling in mani- 
pulation, than in any other way ; the failures having 
led to new results of a nature different from what 
he had anticipated^ 

Bad manipulation in brewing, although not likely 
to lead to any beneficial discoveries in that art, may 
be followed by equally bad effects, as in making 
chemical experiments. Many brewers, for instance, 
think it a matter of but little importance, should 
they be a few hours longer in making their extracts, 
at one time than at another. This, however, will 
frequently produce acidity in the worts, and conse- 
quently fretful or irregular fermentation. Others 
think that success in brewing depends wholly on the 
first taps or worts running brilliantly bright from the 
mash-tun, (a matter of no great importance,) and 
adopt measures for attaining that object, which are 
often very injurious. 

Many other instances of carelessness and want 
of method might be quoted, which would sufficiently 
account for the various anomalies taking place in 
fermentation. Such seemingly unimportant mat-* 
ters, however, are seldom taken into account ; and 
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want of success is attributed to causes over which it 
is supposed we have no control, and of course 
cannot understand. The same difficulty, indeed, 
occurs to experimenters in chemistry. A bad 
manipulator is often surprised by want of success in 
his experiments, when another operator, of scientific 
qualifications perhaps greatly inferior, is invariably 
successful. 

To want of method, therefore, or bad manipula- 
tion, may be ascribed a great portion of the uncer- 
tainty which occurs in fermentation. 

Another circumstance may here be taken into 
consideration. In making certain colours, a bright 
sky and a dry atmosphere are best adapted for pro- 
ducing brilliancy. The want of these auxiliaries in 
this country is so influential, that we are seldom able 
to rival the colours made in Italy, or in other 
countries possessing these important advantages. 
We find, however, that in countries possessing the 
necessary requisites for making colours, the process 
of brewing beer is seldom successful. This may 
proceed from a different state of the atmosphere 
producing acidity in the worts, more readily than in 
our more northern climates. We should accord- 
ingly, even in this country, avoid all exposure either 
of the worts or gyle-tuns to the solar rays, or even 
to much light. 

Irregularity or want of uniformity in the process 
of fermentation, as before stated, proceeds from such 
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apparently trifling causes, as to make it quite im- 
possible to enumerate or describe them. We may 
rest assured, however, that if we succeed in toy one 
fermentation, every failure in our future processes 
must proceed from want of method, bad manipu* 
lation, or other impeding causes, which may be 
traced, and may unquestionably be removed. 

But let us dismiss all pretended secrets, as well 
as adages, new bard names, old saws, and dogmas, 
which we are sorry to see still quoted as rules for 
guiding the maltster and the brewer, although these 
dogmas still appear in works written professedly 
for the purpose of giving scientiflc practical infor- 
mation, yet do they abound in such high-flown, mysti- 
cal language, as would not only, by their obscurity, 
puzzle the reader to comprehend, but the authors 
themselves to explain, were they so required. Let 
us have done with all these sources of error and 
confusion ; and instead of looking upon brewing as 
an art which proceeds without obedience to regular 
laws — differing, therefore, from every other chemical 
process — ^let us endeavour, with the advice and assist- 
ance of men of science, to trace out the laws by 
which this art nmst be governed : and thus efiec- 
tually remove the reproach, that any ignorant pre- 
tender may be more successful than those who think 
themselves, and indeed who really are better ac- 
quainted with the subject There is still in this art 
a great deal to learn: and although possessed of 
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moderate chemical knowledge ourselves, we have 
gratefully to acknowledge the advice, assistance, 
and information we have readily and uniformly 
received from every scientific gentleman to whom 
we have applied on the subject. 

Instead, therefore, of throwing away fnoney for 
the assistance promised by the secrets of empirics, 
let brewers adopt the superior plan of applying to 
men of science when any difficulty occurs, and we 
have little doubt they will be courteously received, 
and the required information be freely imparted. • 

In the foregoing pages, we have endeavoured to 
explain every thing connected with the process of 
brewing, so far as we are yet acquainted with it ; 
and in language so plain, that we trust it will be 
intelligible to readers of every descripti(^. If we 
should have failed, the reader may rest assured that 
the obscurity does not proceed from any intentional 
reservation, but merely from inability to be as clear 
and explicit as we desire. 

We hope that we have assisted in laying a foun- 
dation for scientific enquirers ; which, if properly 
employed, may lead to more uniform and certain 
results than have hitherto been thought to be at- 
tainable. And we do think that in the production 
of an article so indispensable to the working classes 
as beer is now considered, no exertion should be 
spared to produce it in all cases of the very best 
quality. 
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We have only further to add, that this treatise is 
based entirely on our own practice, without refer- 
ence to the opinions of other writers on the subject ; 
during which, in many and various situations, we 
have had opportunities of seeing very different 
modes of working — and that in most instances we 
have found, that where brewing was not conducted 
successfully, causes existed which might be traced, 
and which, when traced, might be removed with 
certain advantage to the brewer ; and having stated 
only that which we have already ascertained to be 
true, we are persuaded that the whole will be con- 
firmed by the results of well directed and scientific 
practice. 
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PRELIMINARY REMARKS. 

In the first edition of this work, tabular illustrations 
of different brewings were given. It has been sug- 
gested to the author, that a few detailed formulae 
of processes of different brewings, from the begin- 
ning to the end, would afford better and more 
distinct information to young brewers, or those but 
little acquainted with the trade : this Appendix is 
principally introduced for that purpose. 

Previously, however, to entering upon this sub- 
ject, it may be necessary to state, that the first 
mashing temperatures in the brewery and distillery 
materially differ. In the brewery, according to law, 
malt alone must be used ; in the distillery no such 
restriction is imposed. A certain portion of malt is 
absolutely necessary, that the starch of the unmalted 
com may be converted by the diastase of the malt 
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into saccharine matter. The French chemists say, 
that one portion of diastase will convert 2000 of 
starch into saccharine matter : be this as it may, we 
know that distillers cannot succeed in .making an 
extract, without a certain portion of malt in the ad- 
mixture of the different corns they employ in their 
manufacture, or the grists, as they are technically 
called. 

Although, however, much lower temperatures 
must be used in the distillery in the first instance, to 
avoid setting or coagulation, still the temperature 
must be gradually raised, until the point of saccha- 
rification is arrived at ; and the temperature of the 
taps will consequently be found to be nearly the same. 

In the following processes, it must always be 
remembered, that the great desideratum is, in the 
first place, to avoid all unnecessary delay in any 
part of the operation ; in the second place, never 
to let any part of the same tap or wort remain in 
the underback or elsewhere, while the other part of 
it is being boiled ; and lastly, to make as good an 
extract as circumstances will permit to be made 
with safety. 

It will be seen, that although we invariably com- 
mence with as stiff a mash as possible, the quantity 
is generally made up during the mashing, to three 
barrels per quarter. The gradual increase of tem- 
perature insures the certainty of arriving at the 
proper point of saccharification without any risk of 
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coagulation. The change of colour in the extract, 
and afterwards the white froth on the top of the 
mash, is an indication which cannot be mistaken, 
that the extract is then thoroughly made, and all 
further keeping up of temperature totally useless. 
This being the case, no other process could do 
more, and thus all pretended secrecy and mystery 
generally observed as to the proper mashing tempe- 
ratures, are how fully disclosed and explained. 

By thus commencing the process, we get about 
two-thirds of the whole extract of the malt in the 
first tap or wort, instead of only about one- half, 
when only two barrels of liquor per quarter are 
turned on ; and the worts will be found fully strong 
enough, with proper management, for producing ale 
of almost any gravity which may be wanted. 

If, therefore, we get in the first mash two-thirds 
of the extract, instead of only one-half, as by the 
other process, we must thus greatly facilitate our 
after proceedings, which is the great point aimed 
at. As we have now only left in the grains little 
more than one-third in place of one- half of the 
extract, the portion left being also of less gravity 
per barrel than it would otherwise have been, is 
therefore the more easily obtained in the after 
mashings. It must accordingly, we think, appear 
that by the mode of proceeding above recom- 
mended, we take the most safe and effectual means 
of procuring the best extracts. 
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If the extract be thoroughly made in the 6rst 
mashing, the after temperatures of liquor are but of 
little consequence, at least if not taken too high ; 
say not above 190°. By so doing, we run no risk 
of extracting from the malt those ingredients which 
could not improve the beer ; for the after temper- 
aturesy therefore, we refer to the formulae, and shall 
now proceed to the first, or what is called a party- 
gyle, where two sorts of beer are produced from the 
same brewing. 



PARTY-GYLE. 



In this case there were three coppers, affording 
ample accommodation for any manner of working. 

1st, or liquor copper, containing 120 barrels. 

2nd, or wort copper, containing 140 barrels. 

3rd, or little copper, containing 27 barrels. 

Here the malt was all ground into sacks, and 
could of course be turned into the mash- tun at any 
time. Let it then be placed conveniently for throw- 
ing it into the tun, sack by sack, as soon as the 
mashing machine has been put in motion as after- 
wards described. Let the first copper, either the 
previous evening, or very early in the morning you 
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intend brewing, be charged with about 100 barrels 
of liquor ; bring this to boil, and let it boil for some 
little time, to soflen the water, by depositing the 
carbonate of lime contained jn it: bring it then 
down with cold liquor to the temperature of 180°. 
As a good many degrees in temperature are lost in 
running the liquor from the copper into the mash* 
tun, it is necessary to keep it higher in the copper, 
so as to prevent the possijbility of its being too low 
in the mash-tun. We begin the process at 7 
o'clock, morning, with 30 quarters pretty good pale 
malt, weighing 41^ lbs. per bushel. Morning 7— ^ 
Turn from the copper into the mash-tun 52^ bar- 
rels of liquor, being one barrel and three firkins for 
every quarter of malt. If the liquor be above 168® 
in the mash-tun, stir it about until it comes to that 
temperature, you may at the same time set the 
mashing machine in motion, which tends to make 
the temperature uniform. When the liquor in the 
tun arrives at the proper heat 168°, stop the 
mashing machine, and begin to turn your malt from 
the sacks into the tun. It is necessary in doing so 
to have three or four men with rakes or shovels, to 
mix the malt thoroughly with the liquor, as it is 
thrown into the tun. If the mash becomes too 
stiff to manage with the rakes, set the machine 
again in motion, and you may, if necessary, turn on 
a little more liquor. 

The copper should in the mean time be allowed 

M 
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to be gaining a little in temperature, while the 
mashing is still going on. When the first infusion 
is well mixed, and the liquor in the copper has 
attained a temperature of from 185° to 190°, the 
copper should still be rising in heat, but not above 
195°; turn on again from the copper from under 
the false bottom in the mash-tun, letting the liquor 
run very gently so as to gradually raise the temper- 
ature of the tun, at the same time making the 
mashing machine move as briskly as possible. The 
appearance of the extract, when you commence 
turning on in this way, will be a milky white ; as the 
infusion goes on, it will soon become more trans- 
parent, and when looked down upon will have the 
same appearance as beer when looked at in the 
same way : you may now let the liquor run more 
rapidly, and in a short time the top of the mash will 
be covered with a fine thick froth. We thus know, 
as before stated, that the extract is thoroughly made, 
and when thus made, all further keeping up of 
temperature is totally useless, and may by con* 
densing the steam be injurious; but as this is to 
be a party-gyle, we do not take so much liquor 
in the first mash as we would otherwise do. Say,* 
therefore, let the water still run until you have 75 
barrels, or two and a-half barrels per quarter, 
after which mash about ten minutes longer. Then 
cover up the tun and let it stand one hour, which 
is quite sufiicient. The liquor copper, in the 
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mean time, should be again charged up with 
liquor, and brought to the proper temperature for 
going on with the after mashings. The mash 
having stood its time, let the worts now run from 
the mash-tun into the under-back. The average 
heat of the tap should be 148'' to 152'* ; they should 
drain off in about 45 minutes, and there should be 
.from 45 to 47 barrels at 35 or 36 lbs. gravity, per 
Dng's instrument. 

Get 23 barrels of this first tap into the little cop- 
er for ale to be made 42 lbs. per barrel, and imme- 
lately afterwards get the remaining 24 barrels into 
he large wort-copper, at the same time throwing in 
a few hops. On trying a sample of the worts, we 
find they weigh 36 lbs. gravity. 

If you multiply, therefore, 36, the lbs. gravity per 
barrel, by 23, the number of barrels in the copper, 
it will give 828. This, however, is the aggregate 
gravity as calculated when reduced to a temperature 
of 60°, without making any allowance for evapora- 
tion and condensation. The late Mr. Richardson, 
of Hull, has given accurate calculations for the 
necessary deductions to be made ; but as we find 
that by deducting 10 per cent, we come near 
enough the truth for practice, and have also less 
trouble, this mode, which also makes allowance for 
the quantity retained by the hops, has been 
adopted. 

M 2 
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Having therefore a fallacious gravity of 828 

Deduct 10 per cent. 85 

Real gravity to go into gyle-tun 743 

As we intend to make the beer 42 lbs. gravity per 
barrel, we must now find out what number of barrels 
of 42 lbs. can be produced from 743 ; divide, 
therefore, by 42 the required strength, which will 
leave 17 barrels and three firkins. Having thus 
ascertained that we shall have about 18 barrels 
of ale, now throw the necessary quantity of hops 
into the copper, calculating by so many lbs. per 
barrel : this may be 4, 5 or 6 lbs. per barrel, or 
even more, according to the public taste, and the 
length of time the beer is intended to be kept. For 
beer of this gravity, however, there should never be 
less than from 4 to 5 lbs. per barrel : we shall here 
take 4^ lbs., which will be 81 lbs. 

We have next to calculate what number of bar- 
rels must be turned out of the copper so as to have 
about 18 barrels in the gyle-tun. There are now in 
the copper, with the addition of the hops, about 24| 
barrels. The hops will retain nearly one barrel and 
a-half, and rather more than two barrels will be eva- 
porated on the coolers, in all 3^ barrels ; add, there- 
fore, 3 J to 18, which makes 21^. Three barrels, 
theiefore, must be evaporated in boiling, leaving 
21j^ to be turned into the coolers. 

We must now return to the brewing which we 
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left, the remainder of the first worts being then 
pumping into the larger wort copper. The water 
in the liquor copper having now got up to 185°, let 
run over the malt, not under as in the first mash, 1^ 
barrels per quarter or 37^ barrels. This may be 
done by means of a shute and canvas hose. Turn 
on gently at first, so as to make the liquor find its 
way through the grains : a deal board should also 
be placed on the top of the grains or malt where the 
liquor is running, to prevent its making a hole in the 
malt, so as to raise without penetrating it. If the 
malt be of good quality, the grains will in the 
course of 10 or 15 minutes rise through the water ; 
and as soon as this happens, the extract may be let 
run into the underback pretty smartly, so as to drain 
off in half an hour. If the grains do not rise, they 
roust be roused with the mashing-machine. This 
second mash should be pumped as speedily as pos- 
sible into the large wort copper, among the 24 bar- 
rels of first worts already there. Get on the fire 
now as briskly as possible. Lose no time in pro- 
ceeding with the third mash, and for that purpose 
turn over the grains as before directed, 15^ barrels 
at 160°. This may also be let run as soon 
as it has disappeared through the goods in the 
mash-tun, and be pumped, as before directed, into 
the copper. The whole of this process should not 
occupy more than five hours* As soon as the mash- 
tun is drained off, turn on 70 barrels for raw or 
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return wort for next brewing, at any temperature 
from 140° to 170°, the mode of treating which will 
be afterwards explained. We now dip the wort 
copper, and find that we have by gauge 77^ barrels 
of wort : rouse it thoroughly, so as to mix com- 
pletely the different taps ; having then taken a 
sample, we find the average gravity to be 22*5 lbs. 
per barrel when taken at a temperature of 60°. 
Multiply, therefore, the number of barrels 77*5 by 
22'5, the product will be 1743*7» from which deduct 
10 per cent., say 174 — the remainder will be 
1569*7. The desired strength of the beer to be 
produced is 26 lbs. per barrel — divide, therefore, 
1569'7 by 26, which gives 60 barrels and 9*7 • 
Throw now into the copper 120 lbs. of hops, being 
two pounds per barrel. How many barrels must be 
turned out of the copper to leave 60 in the gyle- 
tun? Two barrels will be retained by the hops, 
and 10 per cent, will be evaporated in cooling or 7 
barrels ; add, therefore, 9 to 60, making 69 : the 
boiling must, therefore, be continued until only 69 
barrels are left in the copper. 

We now return to the raw wort : 70 barrels had 
been turned over ; let the mashing-machine go 
round the tun a few turns, then let the worts run» 
and pump them into the first or liquor copper as 
soon as possible — 73 barrels. Bring them to boil. 
Their gravity may be 2 lbs. per barrel, or 146 lbs. . 
add the hops of the other boilings when the worts 
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are drained off; you will gain from the hops of the 
best ale about 56 lbs., being the strength of one 
barrel and one-third retained by them, and from the 
second 52 lbs., the strength of 2 barrels retained by 
them. Bring the whole again to boil. Before 
being used, they must be run through the hop-back 
mto the under-back, and again pumped into the 
copper, where we shall now find perhaps only 65 
barrels at 4-5 gravity — 292*5. 

To old brewers, or those well acquainted with the 
trade^ the above details may appear too minute and 
prolix ; but as this Appendix, as already stated, is 
principally intended for beginners, we have thought 
it necessary to be thus minute for their instruction. 
We shall now proceed to the fermentation of the 
two qualities of the beer, beginning with the 
stronger. 

Fermentation of the Best Ale. 

Monday evening, 3 o'clock. — The wort in the 
cooler having now got to a temperature of 70% 
weigh 5 lbs. of fine lively stillion yeast, which mix in 
a pail or bucket with a gallon of the worts ; as soon 
as this mixture begins to work up or rise in the pail, 
let two barrels of the worts run into the fermenting 
tun, into which throw the yeast from the pail^ stirring 
it about so as to thoroughly mix. This is called 
pitching. When the remainder of the worts in the 
cooler get to a temperature of 60% weigh out 75 
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lbs. more of the same yeast, which mix up with 
worts in a stand, so as to be rising, as before- 
mentioned. We now want to have all the worts in 
the gyle- tun, which, when mixed, shall be at a tem- 
perature of 52°. No specific directions can be 
given for this purpose, as in some brewhouses the 
worts lose more heat in a short time than in others, 
and also in running from the coolers to the gyle- 
tun : a little practice, however, will enable any one 
to judge for himself, according to circumstances. 

As the worts continue running down, take a 
sample for weighing, and go on adding a little 
more yeast from the stand, until the whole has been 
used. 

When the worts are all down, gauge them with 
the dipping rod, and after rousing well to mix the 
yeast, cover and close the tun. 

We find by gauge that we have 18 barrels, 
weighing 42 lbs. per barrel. 

Tuesday morning, 6 o'clock. — Rising with a fine 
healthy curl — heat 53j°. Evening, 6. — Rising to a 
fine rocky, light yeasty head, the stomach or 
aroma smelling quite sound and healthy : heat 57^. 

Wednesday morning, 6 o'clock. — All right, the 
light yeasty head having dropped during the night, 
was now rising to a fine close yeasty head, with 
numerous little bright air-bells breaking and puffing 
out gas ; heat 65°, attenuated to 29^ lbs. Even- 
ing, 1. — Still rising vigorously, and all right; heat 
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70° ; add 5 lbs. of yeast treated as before. Even- 
ing, 11. — A fine close yeasty head as before de- 
scribed; the stomach sound, pungent, and highly 
aromatic : heat 75^) attenuated to 19 lbs. cleansed. 

Fill up the casks every hour with the beer thrown 
out from the casks into the stillions, for the first 
eight hours, by which time it will have got pretty 
steady ; it may afterwards be filled up occasionally 
for two days more. In throwing oflF the yeast, it 
will be found that the beer has attenuated 5 lbs. 
more, being now at 14, or one-third its original gra- 
vity, which is quite right. For further directions^ 
see Storing and Keeping Beer. 

Fermentation of Second Ale. 

Monday evening. — On proceeding as directed 
for the Best Ale, we find we have 60 barrels at 26*2 
per barrel. When the worts get down to a tem- 
perature of 75% pitch as before directed, with 10 lbs. 
of yeast, and 3 barrels of worts ; get all into the 
gyle-tun at a temperature of 58°, adding 140 lbs. 
more of yeast treated as directed in the first 
process. 

Tuesday, 6 a.m. — Just beginning to curl; no 
heat gained. 6 p. m. — Rising to a fine rocky head, 
stomach sound and healthy ; heat 66P. Wednesday, 
6 a. m. — The light yeasty head just beginning to 
drop, heat 66% attenuated to 18 lbs. ; added 6 lbs. 
of yeast rising in the pail. ^11 a.m. — Rising to a 
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fine close yeasty head and all right. 3 p. m. — All 
right, beat 72^, attenuated to 12 lbs. cleansed ; fill 
up as before directed, and when done working in 
the casks, the ale will be down to 9 lbs. gravity. 

In all healthy sound fermentations, allowance 
must be made when cleansing for the additional 
attenuation in the cleansing casks. 

We must now calculate what number of lbs. 
gravity we have obtained per quarter from the malt. 

18 barrels in best ale at 42° make 756 
60 do. in 2nd ale at 26-2 do. 1672 
65 do. in raw wort at 4*5 do. 292*5 



Divide by number of qrs. used 30)2620-5(87-3 

per quarter, leaving out fractions. 

The rule for the quantities to be turned out of 
the copper, so as to produce the required number of 
barrels in the gyle-tun, as described in the foregoing 
process, if the copper be truly and rightly gauged, 
will always approximate nearly enough to the truth 
for practice, making allowance for the difference of 
evaporation on the coolers, according to the state of 
the atmosphere. If more than the usual evaporation 
takes place, the quantity will be less, but the worts 
will be proportionally stronger, and vice versa. 

We often, however, find coppers so inaccurately 
gauged as to make a difference of 4 or 5 barrels or 
more. In following this rule, therefore, it is indis- 
pensably necessary that the copper should be accu- 
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rately gauged. The simplest and best mode of 
doing so is to fill the copper brim-full with water^ 
and having found a cask which contains precisely 
36 gallons, or a barrel of liquid, take out one of the 
ends of it; you must then procure an unmarked 
wooden rod, long enough to reach the bottom of the 
copper ; a piece of board must then be placed on 
the top of the copper, stretching out so as to con- 
duct the rod perpendicularly to the bottom. Great 
mistakes are often made by not attending to this 
rule. The copper must then be run off barrel by 
barrel, very accurately, and at every barrel the rod 
should be dipped to the bottom of the copper, and 
a notch made where the water cuts the rod, barrel 
by barrel. This gives an accurate dipping-rod for 
the wet dip, and by reversing it and placing a piece 
of cork as usual on the other end, we have a dry 
dipping-rod. 

In small coppers for private brewings, the same 
rule may be adopted, by marking the rod at every 
1, 2, 3, or 5 gallons, as circumstances may require. 



FURTHER REMARKS ON BOILING. 

Before proceeding with the directions for the 
next brewing, in which there are two boilings of the 
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worts with only one copper, it may be necessary to 
give some information respecting the most eligible 
mode under these circumstances of boiling. 

The practice of extensive brewers, during the last 
century, was to have generally three boilings of the 
worts in every brewing. The first was called the 
hop-wort ; the second the jack-wort, and the third, 
the blue-wort. At that time, what are now termed 
raw or return worts, were but little known, and of 
course, seldom employed. It was therefore neces- 
sary, they considered, to have thre^ boilings, in 
order to get the best possible extract from the malt ; 
and perhaps they were right. Now, however, when 
the mode of making extracts begins to be much 
better understood, three boilings in the same brew- 
ing are seldom resorted to, excepting by those who 
obstinately adhere to the old practice, which has no 
other claim to adoption than its antiquity. 

It has been already stated, that all delay in the 
process of brewing should as far as possible be 
avoided. Three boilings must necessarily occupy 
more time than two, and two boilings more time 
than one ; if therefore the position be allowed, (of 
which there can be no doubt,) that all delays are 
dangerous in the process of brewing, one boiling 
is safer than two, and two safer than three. 

No particular objection can be made to two 
boilings at any time, where that may be found ne- 
cessary : as we shall be able to shew that by proper 
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tnanagement, and even with only one copper, the 
process may be so conducted, that none of the taps 
need lie any length of time either in the underbade 
or elsewhere, before being conducted to the copper. 
One boiling, however, is always the safest in summer 
brewing. 

Let the brewings be made of shorter lengths, and 
the more frequent the better, so as that the yeast 
may be always preserved in good order. 

With only one copper, three boilings must inva* 
riably produce unsoundness to a certain extent, in 
hot weather. 

We have, however, encountered individuals so 
confident in error, as to insist that they must and 
would brew the same quantities of malt which they 
had been accustomed to do, and that with only one 
copper totally inadequate for the purpose ; by which 
mode of proceeding they invariably produced very 
unsound beer. 

With smaller brewings of only half the quantity 
of malt, the worts were boiled in one operation, and 
the beer turned out well ; and the trade did not 
require more than two of these smaller brewings per 
week. See " Summer Brewing." 
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ONE COPPER TWO BOILINGS. 

A Brewing with only one Copper^ containing 
twenty-five Barrels where two Boilings are ne* 
cessary. 

Thb great desideratum, in this case, is to get on 
with the process with the least possible delay, and 
to let no part of the worts remain longer than 
is absolutely necessary, between the mash-tun and 
the copper. As beer of from 24 to 27 lbs. gravity 
per barrel is now very generally wanted, we shall 
take here 24 lbs. for our standard, having no 
mashing-machine. 

The copper having been previously brought to 
boil, the water should now be cooled to a tempera- 
ture of 180% by adding what may be necessary 
of cold water for that purpose. Eight quarters of 
tolerably good malt standing in sacks near the mash- 
tun, weight 40 lbs. per bushel. 

Commence brewing at seven o'clock in the morn- 
ing. Let run into mash-tun 14 barrels at 180^; 
stir it about until it gets down to 170^ ; then turn 
your malt into the tun, sack by sack, thoroughly 
mixing it with oars and rakes, as you proceed. If 
the mash should become too stiff for working, run 
one barrel or two barrels, if found necessary, from 
under the false bottom of your mash-tun into the 
mash ; this will enable you to infuse all your malt. 
Now get on your fire until your water in the copper 
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reaches 185^, when you may damp the fire so as to 
be acquiring a little more heat; it is necessary, 
during this time, to be going on mashing, and for 
some one to break with a stick, or any other instru- 
ment which may be applicable for the purpose, all 
the lumps or knots of uninfused malt, as they are 
brought up to the surface. Now turn on from the 
copper, still from under the false bottom, letting the 
water run very gently, (and still mashing, now as vigo- 
rously as^possible, so as to diffuse the heat more regu- 
larly, ) until the milky white appearance of the extract 
has disappeared, and been succeeded by greater 
transparency, when you may let the water run more 
quickly. In a short time the mash will be covered 
with a white froth ; the extract is now thoroughly 
made. Let your liquor run, and keep mashing 
until you have turned over, in all, twenty-four bar- 
rels, or three barrels per quarter, when, after mash- 
ing about ten minutes longer, at the same time 
going round the bottom of the mash-tun with your 
oars, you may cover up the mash. Since writing 
the above in the first edition, it has been found that 
covering up the mash so as to prevent the escape of 
steam is injurious, as can be easily proved. All this 
should occupy a space of not more than three-quarters 
of an hour. Let the mash stand an hour and a-half 
or less, then let the worts run, not over quickly, into 
the under-back. You should, in the mean time, 
have your copper charged with liquor for next 



Digitized by 



Google 



176 ONE COPPER TWO BOILINGS. 

mash ; and should any boiling liquor be wanted for 
scalding your utensils, &c., now is the time to pro- 
eure it. When the mash-tun has been quite drained 
oflF, take for your second mash only the necessary 
quantity of liquor to make up your first boiling. 
You should have in the under-back not more than 
sixteen or seventeen barrels, your malt not having 
been of first-rate quality. Let four barrels, there- 
fore, run gently over the top of the malt, sprinkling 
it all over, either from a canvas hose or a sparging- 
machine, if you have got one. As soon as the 
liquor disappears through the grains, which will be 
very shortly, let it run into the under-back, making 
twenty-one barrels for first boiling. Go on now as 
quickly as possible with your third mash ; let twelve 
barrels, at any temperature not exceeding 170°, or 
below 150°, run over the goods, as before directed, 
and " immediately get your first worts into the cop- 
per, at the same time carrying on the fire as briskly 
as possible, add 52 lbs. of hops, or two lbs. per bar- 
rel for the quantity of beer to be produced." We 
return again to the mash-tun. If the water has all 
disappeared, and the grains are floating on the sur- 
face, no mashing is necessary ; if not, they must be 
again roused by mashing. Let this mash stand 
until your first worts begin to boil, then let them run 
gently, so as to keep pace nearly with your boiling ; 
when drained ofi*, take cold liquor to make up your 
second worts, and to wash out any little saccharine 
matter remaining in the grains. In this case, sprinkle 
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four barrels over the grains, and let it run briskly as 
soon as it disappears through the grains. The first 
worts, having now boiled one hour and fifteen 
minutes, may be discharged or turned out, as it is 
termed, from the copper for cooling. Get your 
second worts up as soon as possible, rouse them 
well, and take a sample for weighing ; add the hops 
from first worts when drained. In the first worts we 
had twenty-one barrels in the copper, at 26 lbs., 
when reduced to a temperature of 60®. 

Multiply 26 lbs. by 21 bis., making 546 
Deduct 10 per cent 55 

Leaving, of real gravity in gyle-tun 491 

After boiling, and the loss in quantity by eva* 
poration and condensation on the coolers, we find 
that we should have in the gyle-tnn 16 barrels at 31 
lbs. gravity, or 496. 

On gauging the second worts in the copper, we 
find 17 barrels of 8 lbs. gravity, at 60°. 

Multiply 17 by 8, making 136 

Deduct, as before, 10 per cent. 14 

122 

Add 28lbs. from hops of 1st worts 28 
Add gravity of first worts ?., 496 

Br. Fir. 

Div. by required grav. pr. bl. 24)646(26 3 

leaving out fractional parts. 
We have sixteen barrels of first worts, and there- 

N 
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ibre require ten barrels and three firkins of second 
worts to make up the required quantity— what num- 
ber of barrels should be turned out of copper ? 

Bs. F. G. 

Wanted 10| 10 3 

Add retained by hops 3 4 

EvaporatioDy &c. on coolers ... 1 1 

12 3 4 

You must therefore turn out of the copper, in 
round numbers, thirteen barrels by gauge. 

We find, in the fermenting tun, 26 5 barrels at 
24*2, making 641-3 lbs. of gravity: the previously 
calculated gravity being 646, not one per cent, 
difference. 

This is quite near enough fof practice. It will 
be seen, that in the above process of making the 
extract, none of the worts can possibly get tainted 
from lying too long in the underback, or elsewhere, 
and this mode of procedure is calculated to make 
the best possible extract from the malt which circum- 
stances will permit. If all is right, the fermentation 
will go on regularly, as before described ; if it does 
not, the cause of failure must be traced and re- 
moved. 

To find the gravity per quarter, divide 641*3 by 
8, the number of quarters used: 8-^641-3 =80*1> 
omitting fractions. 
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A Brewing often quarters, with mashing machine^ 
with only one copper, large enough, however, to 
contain all the worts in one boiling, or fifty 
barrels. 

Ten quarters of good malt, with a shade of colour, 
weighing 42 lbs. per bushel. The copper having 
been brought to boil, and allowed to boil for some 
time, should be nearly full, leaving room only for 
cooling down, with cold liquor, to a proper temper- 
ature. If the malt hopper be so constructed as to 
run the malt into the mash-tun at any time, it is 
better to run the first liquor into the tun previously 
to the malt being put into the mash-tun, allowing it 
to come down to its proper temperature in the tun ; 
the malt may then be run into the tun gradually, 
while the mashing is going on. The malt in this in- 
stance had been previously placed in the tun. 

Ale of twenty-sis pounds* GfravHy. 

7 A. M. — Turn on eighteen barrels, at 169^ al- 
lowing the copper to be gaining in heat at the same 
time : mash until the malt is all thoroughly mixed 
with the liquor, fifteen minutes or more, if neces- 
sary. Liquor in copper now at 185^; turn on 
gently from under false bottom ; this is certainly 
better than sparging or sprinkling, at all events, in 

N 2 
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this stage of the process, as the heat, by rising gra-* 
dually from the bottom, will be more equally dis- 
tributed than when sprinkled on from above ; at the 
same time go on mashing, the machine must be 
going round as quickly as possible. As we have in 
this instance a large quantity to use, the liquor in the 
copper should not be allowed at any time to exceed 
185^ or 186°, so as to bring the heat df the taps to 
the proper medium, viz., 148° to 152°. As soon as 
the milky white colour of the extract has disappeared, 
and been succeeded by greater transparency, let the 
liquor run on more quiokly ; in a short time the mash- 
ing will be covered with the white froth ; keep on 
mashing until you have turned on in all thirty barrels 
of liquor, or three barrels per quarter ; when, after a 
couple of rounds of the machine^ you may leave off. 
Let the tap stand one hour and a-half ; then let the 
worts run from the mash-tun into the underback ; 
this should be about half-past nine : when drained 
off, we ^nd in the underback twenty-two barrels, at 
30 lbs. gravity. 

If warm water be wanted for scalding the uten- 
sils, or other purposes, the interval occupied by the 
standing and running of the first mash, is the proper 
time for preparing it, taking care, however, to le^ve 
enough in the copper, at the proper temperature, for 
the brewing, so as not, in any way, to delay the 
process. 

10 A M. — Now let run over the malt in the mash- 
tun, not from under the false bottom as done in the 
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first mash, fifteen barrels of liquor, at a temperature 
of 185°. As soon as th^ goods have risen, let the 
worts run into the underback, upon the first tap. It 
sometimes happens with inferior malt, or too low 
grinding, that the grains will not rise, in which case 
they must be roused by the mashing machine. The 
second mash produces fifteen barrels and a-half, at 
1 8 lbs. ; and as the temperature is considerably 
higher than the first worts, it also raises their tem- 
perature, which tends to prevent their getting 
tainted ; a few handfuls of hops should be sprinkled 
over them in the underback. There should now be 
left in the copper only the quantity to be used for 
next maSh, say eight barrels, at any temperature 
below I65°i Now (11 o'clock) turn these eight 
barrels over the goods as before, and immediately 
pump the worts from the underback into the copper ; 
let the eight barrels run as before directed, and 
pump them into the copper as they run from the 
mash-tun into the underback. Now, as there is no 
raw wort, run two or three barrels of cold liquor 
ovef the goods or grains in the mash- tun, to Wash 
out any little saccharine which may remain. 

When we have got all in copper, we find — 
Forty-seven barrels at 22-3 — or . . 1048-1 
From which deduct 10 per cent. .... 109*1 

Divide by 26, strength required 

per barrel . ' 26)9390(36 

and 3 lbs. over. 
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We must now, as before, calculate what number 
of barrels must be turned out of the copper, so 
as that 36 may go into the gyle-tun. We use 2 lbs. 
of hops per barrel, 94 lbs., which will increase the 
quantity in the copper to 48i barrels, and these will 
retain one barrel and a^half, or rather more, and 
about eight barrels will be evaporated on the 
coolers. 

Wanted 36 

Add for evaporation and condensation . 8 
Retained by hops 1^ 

Turn therefore out of copper . • • 45^ brls. 

We find, in the gyle-tun, thirty-six barrels one 
firkin, at 26 lbs. gravity, or nearly so, at least cor^ 
rect enough for practice. 

Multiply the number of barrels in tun . 36 
By the gravity 26-2 

Div« by the number of quarters malt 10)943*2(94*3 

gravity per quarter. 

For process of fermentation, see page 169) 
" Second Ale." 
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PLAIN DIRECTIONS TO PRIVATE FA- 
MILIES FOR BREWING THEIR OWN 
BEER. 

For a Brewing of Eight Bushels. 

In private or family brewing it is quite as necessary 
to adhere to the general rules laid down in the fore- 
going pages as it is in a large establishment. Families 
commonly brew only twice a year, in October and 
March. It has been already stated, that malt which 
has been kept over the summer, is liable to get 
slack or moist from exposure to the atmosphere, and 
that such malt will almost invariably produce un- 
sound beer. Private families, therefore, cannot be 
too careful in selecting their malt for October 
brewing. If they must brew with malt of the above 
description, they should insist, that before delivery, 
it should be again dried upon the kiln, so as to 
expel the moisture, even although it should cost 
them two shillings per quarter more ; or, they may 
delay their brewing until good new malt can be 
procured. The March brewings are frequently 
better than those in October, from the above-men- 
tioned precaution not being attended to. The 
brewing vessels also are liable to get tainted from 
being long out of use, it would therefore be ad- 
visable to scald them out before brewing, with hot 
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water and a little chloride of lime (bleaching pow- 
der). By adhering strictly to the following direc- 
tions, they will run less risk of their worts being 
tainted than when more time Is occupied in the 
process. r 

The day previous to the commencement of brew- 
ing, examine all the utensils very carefully, and be 
sure that they have been thoroughly scalded and 
scrubbed. On the morning of the day on which 
you intend to brew, having nearly filled your boiler 
with water^ make the water boil, and continue the 
boiling for some time. This may be done the day 
previously; the object being to soften the water, 
particularly when its principal impurity is owing to 
carbonate of lime. If the water is hard, or contain- 
ing sulphate of lime, which curdles soap even when 
boiled, an alkali, such as sub-carbonate of potash, 
(salt of tartar,) or subcarbonate of soda, may be 
thrown into the water, in the proportion of not 
more than one ounce to a barrel or thirty-six gal* 
Ions : this will sufficiently soften such water. 

Morning 7 o'clock. — The water in the boiler 
being now at a temperature of 180^ F., let run into 
your mash-tun one barrel and a-half, or about 7 
gallons of water to each bushel of malt : stir this 
about until it acquires a temperature of 170% then 
commence the gradual addition of your malt ; taking 
care to mix it thoroughly with the water by means 
of oars and rakes, as it goes into' the tun. When 
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the mash is too thick for stirring, add a little more 
water, letting it run slowl}:, say half a barrel, or 
about two gallons per bushel, at a temperature of 
180® ; this will enable you to infuse the remainder 
of your malt. Let your copper in the meantime be 
gaining heat until it reaches 190^; then damp your 
fire. If you have the means of doing so, let your 
liquor at 190® run very gently from under the false 
bottom of your mashrtun. If you cannot let it run 
from below, it must be sprinkled over the top of the 
mash, by means of a watering-pot such as is used 
by gardeners for watering plants. You should 
in the meantime continue mashing as quickly as 
possible. 

As soon as the milky whiteness of the extract dis-^ 
appears and is succeeded by greater transparency, 
let the water run or be sprinkled on more quickly, 
when in a short time the white froth will make its 
appearance all over the tun. Your extract is now 
thoroughly made. If your malt be of the best 
quality, you may take in this way for your first 
mash, in all, three barrels of water per quarter, or 
13^ gallons per bushel. 

Having now done mashing, sprinkle a little dry 
ground malt over the top of the mash, and cover up 
the ton. Let it so stand for one hour and a-half ; 
then set tap, as it is technically called, or, in other 
words, let your worts run from the mash-tun to the 
under-back. 
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^ The boiler should in the meantime be again 
nearly filled with liquor, and brought as speedily as 
possible to a temperature of 185^. 

When the mash-tun is quite drained off, proceed 
immediately with your second mash, the liquor in 
your boiler being now at 185°, which is the best 
temperature, but do not delay your process for the 
difference of a few degrees. Turn on, aver^ not 
undefj the malt, very gently at first, so as to let the 
liquor find its way down through the malt as you 
proceed, one barrel and a-half per quarter, or nearly 
7 gallons to a bushel. Should any remain in the 
boiler, let it run to waste, or retain it for some 
other purpose. Lose no time now in pumping or 
getting your first tap or worts into the boiler, where 
you should find rather more than 2 barrels at 30 lbs. 
gravity per Long's instrument : to this add 9 lbs. of 
hops or 6 lbs. per barrel (for the ale to be pro* 
duced) or more, if highly-hopped beer is wanted. 
Get your copper to boil as soon as possible, and 
keep it boiling for an hour and fifteen minutes, then 
turn your worts out through the hop-back into the 
coolers. 

We now return to the second mash in the mash- 
tun. Should the malt have risen up through the 
liquor on the top, no farther mashing will be neces- 
sary ; but if it does not rise, it must be stirred up by 
ears or rakes. Let this mash stand until your first 
worts begin to boil ; then let it run gently, so as to 
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keep pace nearly with your boiling. As soon as 
this is drained) sprinkle over the malt, with your 
watering-can, about half a barrel of cold water, or a 
little more than two gallons per bushel ; let this run 
as soon as it disappears through the grains. When 
your coppv is discharged of the first worts, get 
your second into it as speedily as possible, and keep 
on boiling; add the hops from the first worts as 
soon as they are drained. Boil this second wort 
from one hour and a-half to two hours, at your own 
option. That long boiling acts as a preservative to 
the beer, in any other way than increasing the 
strength by evaporation, is quite a mistake. 

The above process is given on the supposition 
that your brewing utensils are large enough for the 
purpose. If they be not, it is better to brew a 
smaller quantity of malt, which will then enable you 
to proceed as above directed. The reasons for this 
alteration are obvious : none of your worts with the 
diminished quantity are allowed to remain any length 
of time between the mash-tun and the copper ; an 
arrangement which prevents their getting tainted, as 
b too often the case, when otherwise treated ; neces* 
sarily destroying the whole of the beer. 

We shall now proceed to the fermentatk>n, begin- 
ning, of course, with the first worts or strong ale. 

We found in the copper rather more than two 
barrels at 30 lbs. gravity : this quantity, by the waste 
in boiling and by the evaporation and condensation 
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in the coolers, will now be reduced in the ferment- 
ing tun to about one barrel and a-half, or a hogs- 
head. As no saccharine matter, however, is lost by 
evaporation, either in boiling or cooling, the strength 
or gravity will now be rather above 40 lbs. per long, 
or 1"112 specific gravity, by AUan^s or Bates' in- 
struments, (described at p. 158,) which is quite 
strong enough for any kind of ale. 

It is difficult to say what is the proper temperature 
at which to commence fermentation on a scale so 
small. If, however, an uniform temperature of 55° 
to &f can be preserved in the tun-room, it will be 
desirable, as ale of this strength should never be 
placed in the tun, at a higher temperature than 54° 
or 55° ; but if from the situation of your brewhouse 
it be subjected to all the different fluctuations of the 
atmosphere, particularly in winter, the worts, if got 
together at so low a temperature, may, perhaps, lose 
as much as 5 or 6 degrees before fermentation can 
begin: in this case fermentation will hardly com- 
mence at all, or if it does, will go on so sluggishly 
as to prevent the possibility of ultimately arriving at 
the proper attenuation, unless the temperature be 
raised as directed, p. 117* This, therefore, is a 
point upon which no definite or certain directions 
can be given ; and the operator must of necessity be 
left to his own judgment. 

The great rule by which we ought to be governed, 
ig — ^never at any period of the fermentation to admit 
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such high temperatures as to be carrying on what is 
called the aceUms instead of the vinous fermentation. 
It is still disputed, and must always remain a delicate 
question among chemists, at what temperature the 
doeUms fermentation commences ; but at or under 
75°, or, perhaps, even a few degrees higher, little or 
no risk can be run ; it is, therefore, desirable to keep 
within the limit of 75^. In all cases of this kind, 
therefore, the proper temperature at which the worts 
must be got together in the fermenting tun, must 
depend on such circumstances as can only be judged 
of by the brewer. 

Let us suppose that the worts, when placed in the 
fermenting tun, are at a medium temperature, or at 
58^: thus leaving opportunity for an increase in 
temperature of 18 or 19 degrees before cleansing or 
tunning. Let a sufficient quantity of good, sound, 
lively yeast, be procured, and when the worts in the 
coolers fall to a temperature of 70®, mix two pounds 
of the said yeast with a little of the worts at that 
temperature, contained in a pail. As soon as the 
mixture begins to rise, let 10 gallons of the worts 
run into your fermenting tun, into which throw your 
yeast so rising. This is called pitching. Rouse it 
about until it is thoroughly mi^xed ; then take six 
pounds more of the same yeast, and mix it with 
worts in a pail as before-dhrected, so as to let it 
begin to rise in the pail before using. If it begin to 
flow over the pail before the worts have arrived at the 
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proper temperature of 62®or63^ pour a little of if 
into the fermenting tun. When you begin to let your 
worts run so as to have your mean temperature at 
62°, throw in the remainder of the yeast : and when 
the worts are all coUectedi stir the whole again until 
it is thoroughly mixed. It is requisite on this small 
scale to cover«the tun so as to retain the heat. 

If your worts be sound, and your yeast also sound 
and lively, the fermentation should now go on as 
described at page 167> under the head of ** Best 
Ale Fermentation ;" and your ale should be ready 
for tunning on the third morning after brewing. 
Should the weather be cold, scald your cleansing 
casks with a little boiling water, just before 
cleansing ; this will prevent your beer being chilled, 
which would retard its working. Fill up the casks, 
from the beer thrown oflF, every hour for the first 
eight hours, after which draw ofif what beer may 
still remain in your stillions ; which, if put into an 
open-headed, broad vessel, will soon get pretty 
clear. Fill up. the casks occasionally with this 
beer for two days more, and for all further directions 
refer to page 129, on " Storing and Keeping Beer." 

We shall now proceed with the fermentation of 
the second worts. We had in the copper rather 
more than two barrels, at a gravity of 13j lbs., 
which when boiled and cooled down like the others, 
will also leave a hogshead of beer to go into the 
fermenting tun. This beer will now be of 18 lbs. 
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gravity per barrel, by Long's instrument ; or 1*050 
specific gravity, by Allan's. 

When at a temperature of 75°, pitch as before 
directed, with 10 gallons of worts and 2 lbs. of 
yeast ; get all into the tun at a temperature of about 
68°, adding 2 lbs. more yeast, treated as before 
directed. Cover up the tun, and cleanse the beer, 
at the third change, or when it has risen to a light 
yeasty head ; proceeding to fill up, as before 
directed for the ale ; and look at ^* Storing and 
Keeping," for further directions. We trust we 
have now given such explicit and ample directions 
for brewing on a small scale, as will enable any 
private family to brew even the small quantity of 
one bushel, with certainty. It must be observed, 
however,*that in very small brewings, the tempera- 
ture for adding the yeast to the stronger beer must 
be 6 or 7 degrees higher than in larger brewings. 

Should the fermentation at any time get too cold, 
proceed as directed, p. 117* 

The quantities of water to be used in the above 
brewings, are stated both in barrels per qr., and 
gallons per bushel of malt ; if, therefore, two or 
more qrs. are to be used, take your quantities of 
liquor by barrels per qr. ; if smaller quantities, such 
as two, three, or four bushels, take your quantities 
of liquor by gallons per bushel, as above directed. 



Digitized by 



Google 



192 



SACCHAROMETER. 

All Saccharometers now in use are graduated to a 
scale of barrels contaiuing 36 imperial gallons each. 
If gravities, therefore, be reckoned by barrels con- 
taining only 32 gallons, the calculations must be 
very erroneous. An Irish barrel contains only 32 
gallons, and yet many brewers in Ireland, in calcu- 
lating the gravities obtained from the malt, multiply 
by their own barrels, and thus persuade themselves 
that they are getting much greater lengths than the 
malt could possibly produce. Thus, suppose brew- 
ing 30 qrs. of inalt, they have 100 Irish barrels in 
the gyle-tun at 30 lbs. gravity per Long's instru* 
ment (which is equal to 83*4 by Bates's), they 
reckon they have 3,000 lbs., or 100 lbs. per qr. In^ 
stead of this, however, they have 400 gallons less 
than 100 barrels, leaving only within a fraction of 
89 imperial barrels ; they ought, therefore, to mul- 
tiply 89 by 30, which would make only 2,670, in- 
stead of 3,000 lbs. Divide, therefore, 2,670 by 30, 
which will give the true gravity per qr., or 89 lbs., 
instead of 100 per Long's instrument (or 247*4 by 
Allan's or Bates'). 

Saccharometers which have been long in use will, 
from the friction used in cleaning them, become 
lighter, and consequently show considerably higher 
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gravities than those actually produced. This is a 
point seldom thought of.. They should, therefore, 
be occasionally tried by dipping them in the water 
used for brewing, at a temperature of 60°, when, if 
the water do not cut the stem of the instrument at 
the proper point indicated as the water line, the in- 
strument should be adjusted. Many Irish brewers, 
by calculating in the above mentioned erroneous 
manner, are led to believe that their practice must 
be far superior to that pursued in the Sister Island, 
or that their malt must be of better quality. 
Neither of which, however, is the case. 



DIASTASE. 



LiTTLB more has been elicited of the nature and 
powerful action of Diastase in the mash-tun, since 
our first publication. The minute directions given 
as to the first mashing temperatures, are calculated 
to secure as perfect and sound an extract, as the 
action of Diastase can produce. If, therefore, the 
indications before mentioned be shown, we may rest 
satisfied that as good an extract has been made as 
the malt used can possibly produce, at least in sound 
wort. If the indications do not take place, it must 

o 
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proceed either from bad manipulatioD, or the inferi- 
ority of the materials used. Having thus endea- 
voured to put an end to all mystery on this most 
important subject, we here insert our article on 
Diastase from the First Edition. 

The researches of the French chemists last sum- 
mer (1834)9 will shed a new light on the nature and 
properties of malt, and the mode of extracting. 
Starch is described as consisting of minute particles, 
like granules, each of them included in a skin or 
cuticle, a thick, slimy, gum-like body, and therefore 
resembling somewhat the structure of seeds. To 
the internal contents of these granules, M. Biot 
gave the name destrin; it might also be called 
starch-gum, because in its properties it is quite 
analogous with the latter. The skinned integument, 
including the destrin^ prevents the starch from 
coming forth ; for starch is not soluble in cold 
water. But by breaking the cuticle this is accom- 
plished, and gum produced from starch, or rather 
gum contained in starch, is made free. 

For attaining this, the following means are at 
present known. — 1. Boiling. The more such par- 
ticles are torn by the heat, the more of the gum is 
dissolved ; and the more particles of starch are pre- 
served in the fluid, the more paste-like remains the 
latter^. — 2. Roasting. In both cases, the heat 
partly tears and partly annihilates the cuticles. 
This case sometimes occurs in kiln-drying. — 
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3. Treating it with some acid fluid. — 4. Treating it 
with malt, which, in a manner not yet known, by a 
substance contained in it (diastase)^ has the power 
of lacerating the cuticles of the starch granules. 
The diastase contained in malt is said to be a solid, 
white, tasteless, uncrystallized body, soluble in 
water, but insoluble in alcohol. Dissolved in water, 
it turns sour very soon. Its most remarkable pro- 
perty is, that one part of it is sufficient to tear, or 
burst open, 2,000 parts of potatoe starch diluted by 
8,000 parts of water, by which means its dextrin 
becomes free, and its insoluble cuticles are either 
precipitated or made to swim on the surface. 
Diastase is produced by diluting malt-meal, or 
bruised malt, in cold water, filtering the fluid, and 
heating it : it becomes turbid, and some substance 
resembling white of eggs is precipitated : strain 
again, and add absolute alcohol (free of water), 
whereby the diastase falls to the bottom, while the 
sugar which was in the malt remains dissolved. It 
is then dried by a low heat, because a higher one 
would decompose it. The heating of the solution 
is not necessary : or the diastase may be separated 
by the mere action of alcohol. Diastase, produced 
in the above manner, is not quite pure, still contain- 
ing some azotic substance, which may be removed 
by a repeated digestion of the product by water, and 
precipitation by alcohol. In seeds, which have 
undergone germination, it is contained in the imme- 

o 2 
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diate neighbourhood of the blade^ but not in the 
rootlets. By the boiling-heat the diastase loses the 
power of converting starch into gum and sugar : 
this, therefore, is the substance by the action of 
which saccharification takes place in the mash-tun. 



This completely accounts for an almost instan- 
taneous change of colour in the extract, which 
invariably takes place in the mash-tun during the 
first mash, when the heats are properly taken. 

If, therefore, this change of colour do not take 
place, we may rest assured that our mashing tem- 
perature is wrong. 

It also proves what has been already stated in the 
foregoing pages, that nearly the whole of the extract 
is made in the first mash, and that all we do after- 
wards is merely washing out that which remains of 
the .extract in the grains. 

It also shows the importance of taking our first 
mashing temperature properly. By the boiling tem- 
perature, say the French chemists, the diastase loses 
the power of converting starch into gum or sugar. 
Thus setting the goods in the tun. 

It may be possible that a considerably lower tem- 
perature than the boiling may have the same effect 
of destroying the power of the diastase ; indeed we 
know that it does so, as goods have often been set 
at much lower temperatures than boiling. As 
already stated, therefore, under the head of Mash- 



Digitized by 



Google 



SPONTANEOUS FERMENTATION. 197 

ing, we should rather turn on the first liquor too low 
than too high ; for too low a temperature may be 
corrected in the after process, whilst, on the other 
hand, we now have it distinctly pointed out to us, 
that too high a temperature is destructive. 

Thi^ discovery of the French chemists may also 
lead to other very important results in the formation 
of extracts ; but as it has only been pointed out to 
me by a friend since writing the foregoing pages, 
we are neither of us altogether prepared to give the 
results of any practical observations we have as yet 
made upon the subject. I know, however, that my 
friend, already mentioned, Mr. Robert Stein, had, 
long ago, ideas as to the formation of extract, 
which this new discovery appears completely to 
confirm. 



SPONTANEOUS FERMENTATION. 

It being a disputed point whether the vinous fer- 
mentation would take place, in worts or wash, when 
the air is excluded, without any addition of yeast or 
other ferment^ we shall here introduce minutes of 
an experiment, which was made under our notice, 
and which appears very conclusive. The quantities 
operated upon were but small, being only two pints 
of distiller's wash. One pint at a gravity of 75'2 
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by Bates' instrument, was put into a common wine 
bottle, which was well corked, and a piece of blad- 
der tied tightly over the cork, so as to exclude all 
extraneous matter : the gravity of the other pint 
was 41 '5 by the same instrument, and was put into 
another botde, and treated precisely as above, no 
yeast was employed. The two bottles were then 
suspended in a distiller's wash-back, which had just 
been pitched at a temperature of 66^, with the usual 
quantity o/ yeast. 





No. 1 Bottle. 


No.8BotUe. 




Date of 
obieiTa- 


8 a 




if 






tionlddO. 


II 


t 


t 






Si 


e 


(Si 


& 






ff 


o 


•^tS 


O 




6, P.M. 


68 


76-8 


64 


41-6 


Bottles placed in square. 


Jan. 84 












86 


68 


76-0 


66 


41-6 


Wash back 71^ no appeannee of 
fermentation in either bottle. 
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80^ No. 1 bottle a creamy 
bead. No. 8 a frothy head, and 
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both pretty strong. 
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the contents commenced working 
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A fWithy Ught yeasty head on both 
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carbonic acid gas escaped, which 
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discharged gas with considerable 
force, and a portkm of yeast ad- 
hered to the bottoms of the coik. 
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The above samples were carefully distilled in a 
retort, and the relative products according to the 
attenuation were not far different from the wash- 
back in which they had been placed, and which had 
been fermented in the regular way, and was rather 
below 0. The bottle No. 1, produced at the fate 
of a gallon of spirits for every 5*4 attenuated ; and 
No. 2 at the rate of a gallon for every 5 attenuated ; 
while the back produced a gallon for every 4*5 
attenuated. 

The above experiment was made in the Govern- 
ment Experimental Distillery in the year 1840, by 
two experienced revenue oflScers, and under the 
author's inspection, while employed by Dr. Birkbeck 
in conducting certain operations then under investi- 
gation. 



REPORTS 

. CONCERNING BEER SENT TO CALCUTTA. 

In 1832, I brewed a small gyle of pale beer for 
the India market. The first worts were boiled one 
hour, the second one hour and a-half. I beg leave 
to subjoin the report made upon it in Calcutta. 

" Calcutta, 8th August, 1832. — Report on two 
hogsheads of Black's pale ale, examined in the 
custom-house godowns of Messrs. Lyall, Matheson 
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and Co. — Two hogsheads of Black's pale ale. — 
This pale ale, of superior quality, is well adapted 
for the India market, both in colour, body, and 

flavour. 

(Signed) John Browne and Co., 
Coopers to the Honourable Company. 

Another lot of this same beer went to Messrs. 
Watson and Co., and I beg leave, also, to insert a 
short extract of their letter to me, of date, Cal- 
cutta, 9th April, 1833. 

" We wrote to you on the 17th of November, to 
which we refer you. — Your beer is now ripe, and 
confirms what we then wrote you ; it is really most 
excellent, and, as such, we are disposing of it in 
small quantities, so as it may be known." 

This, at all events, proves that long boiling is not 
essential to the preservation of beer ; and I have 
come to the conclusion, that long boiling can do no 
good, but may do harm. Unless, therefore, longer 
time should be required for strength, one hour's 
boiling will sufficiently break the first worts, and 
two hours, at the utmost, will do the same by any 
other wort. 

"2/0W(fon, Dec. 3, 1839. 
« My Dear Sir, 

" In answer to your note, I can only say 

with regard to your beer supplied me when in ^ the 
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Castle Huntly* the quality was highly approved of, 
not only by your acquaintance, but also the prin- 
cipal tasters in Calcutta, and by every one who 
drank it. 

^^ I had some of Hodson's, and Ind and Smith's, 
but your's was preferred, not only on board, but 
in Calcutta, whera it brought me Rs. 10 per hogs- 
head more than either of the others. The advice I 
was recommended to give you was not to imitate 
the brewing of others^ but to adhere strictly to your 
own plany when you must succeed. 

" Yours, very truly, 
(Signed) "D. Grassick.'* 

The beer was brewed in Spitalfields. • 



For the following remarks on electricity, as con- 
nected with brewing, I am indebted to my friend 
Dr. Gumming, of 34, Lowndes-street, Pimlico, who 
has been some time engaged in investigating the 
effects of electricity on various substances : — 

It has long been observed, that fermented liquors 
are soured after thunder storms, and it has not only 
been observed that fermented liquors are so affected, 
but also that butter, milk, animal food, and all 
organised matters, having a disposition to chemical 
change, are sometimes most rapidly decomposed 
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after thunder. These changes we are induced to 
ascribe to electrical agency, from the well known 
fact, that animals killed by lightning almost imme* 
diately become putrid. Dr. Franklin relates a 
remarkable instance of the rapid decomposition of 
a ^^ flock of sheep, assembled under a tree which 
were killed by a flash of lightning. The pro- 
prietor, desirous of saving something, sent persons 
next morning to flay them; but the putrefaction 
was such| and the stench so abominable, that they 
could not execute his orders. The sheep were 
consequently buried in their skins." We might 
adduce many well-attested instances of similar effects 
produced on animals struck by lightning; and it 
can be proved by the evidence of many butchers in 
this city, that serious losses are often sustained by 
the rapid putrefaction of meat after thunder: a 
fact with which philosophers have long been ac- 
quainted. Dr. Franklin* suggested (no doubt 
from his knowledge of these effects of electricity) 
that animals might be rendered tender for the 
table by being killed by lightning. We are pre- 
pared experimentally to prove, that such chemical 
changes in fermented liquors are promoted by elec- 
tricity, and not only in fermented liquors, but in all 
matters subject to decomposition ; and the popular 
belief in the influence of this wonderful agent, 
which has so long been entertained, being thus 

* Vide Franklin's Works, vol. vi p. 231. 
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corroborated by experiment, we may, I think, look 
upon it as an established truth, that such chemical 
eflFects are produced by electrical changes, at least 
by those which take place during thunder. 

There are, however, variations observable in fer- 
mentations and other chemical processes, when no 
thunder-storms occur. For instance, it has been 
noticed by many intelligent brewers, that their fer- 
mentations are more brisk during frost than they 
are during soft and warm weather, though in the 
latter case we might expect them to be rendered 
more active by the concurrence of a higher tem- 
perature. Bakers have observed similarly active 
states of the fermentation of their dough during 
frosty weather, while in soft and warm weather their 
fermentations are sometimes dull, and their bread 
apt to become sour. 

It has been noticed both by bakers and brewers, 
that their fermentations are brisk during high 
winds, and more especially during high winds from 
the east and north, when no change of temperature 
appears to be concerned. Many variations in chemi- 
cal actions obviously take place, when no alteration 
of the temperature or other sensible qualities of the 
surrounding atmosphere can be observed, by which 
they might be produced. We are consequently 
inclined to think, that changes take place in the 
electrical states of the earth and air^ bot mani- 
fested to us by the phenomena of thunder and 
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lightning, hy which variations may he produced in 
chemical actionSj and probably ^ chemical affinities 
brought into play^ which might remain quiescent 
without their agency. 

We learn from the researches of Beckerel,* by 
what feeble electrical forces great chemical results 
may be produced. Slight electrical polarity, pro- 
duced by the temperature of a piece of metal being 
higher at one end than at the other, is sufficient to 
excite certain chemical actions.f From these facts, 
we may imagine the great power those alterations in 
the electrical states of the earth and air, which are 
constantly occurring in connection with meteorolo- 
gical changes, must have on chemical processes. 

Mr. Weekes, of Sandwich, has kept a register of 
the electrical changes of the atmosphere for the 
last three years, which may be seen in the Transac- 
tions of the London Electrical Society. The in- 
strument he uses for ascertaining these changes, is 
a wire for collecting the atmospherical electricity^ 
extended between two elevated points, and con- 
nected with them by non-conductors. From the 
centre of this atmospherical wire, another wire 
extends to the electroscope, by which the power and 
appearance of the electricity collected bjr the far- 
mer are manifested* To give an idea of the quan- 

* Scientific Memoirs, vol. i., Beckerel on the Chemical Effects of 
Electric Currents. 

t Vide Tmnsactions of the London Electrical Society, part v. 
p. 2S1, M. Martens on the Passivity of Metals. 
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tity thus collected, I shall simply give Mr. Weekes* 
report for 9th May 1841, as per the register for that 
month : — " During a rain-and-hail shower, splen- 
did and nearly incessant torrent of sparks for nearly 
an hour. The electric current exhibits singular in- 
tensity, rapidly decomposing fluids, igniting com- 
bustible substances, &c. The lateral discharge 
partially consumed an iron nail three and a-half 
inches long, with the brilliancy of an ordinary fire- 
work." We have here given one of the more 
decided instances of electrical changes occurring 
without thunder ; but by a perusal of the register 
for three years, it will be seen, that changes are 
constantly observed in connection with changes of 
weather ; and even without any decided change of 
weather, we find this influence^ though to a much 
less extent, ever fluctuating and unsteady. We 
may consequently presume, if chemical actions are 
affected hy electrical influence^ that from the 
highest intensity of those electrical movements to 
the most feeble, chemical effects^ varying in degree 
and kindj are produced in matters prone to decom- 
position. By observing the phenomena which pass 
around us, we may soon become convinced of the 
truth of these remarks. For instance ; from ponds, 
the bottoms of which are composed of earthy 
and vegetable matters, we have, prior to changes 
of weather, and especially prior to and during 
rain, quantities of gas escaping in bubbles. Our 
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sense of smell affords evidence of the emanation of 
effluvia from putrescent matters^ being more abund- 
ant at one time than another; and this is so ge- 
nerally observed in London, and its connection with 
changes of weather so obvious, that many con- 
sider an increase of stench from drains to be a sure 
premonition of rain.* 

Some imaginei from the frequent occurrence of 
stench from sewers and drains, during easterly winds, 
that currents of air from that direction enter the 
drains, and force the stench back into the houses. 
But we know, that electrical movements are 
much more powerful than usual during easterly 
wind, and previous to and during rainj and conse- 
quently the more abundant extrication of gases 
and effluvia under such circumstances, may more 
properly be looked upon as an evidence of the 
chemical effects of electricity. 

It has been noticed by many of our army medical 
officers at Gibraltar, that it is extremely difficult to 
keep armour clean during the north-east winds, 
which they call the black Levanters. These winds 
are certainly said to be moist, and this may pro- 
bably be considered sufficient to account for their 
oxidating effects; but in order to ascertain that 
such processes of oxidation are affected by some 
less manifest influence, we have made comparative 
observations as to the time required, to oxidate or 

* Vide Sir Gilbert Blane on the Diseases of Seamen, page 2&7. 
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rust, bright but unpolished plates of iron. When 
these plates are slightly sponged over with distilled 
water, the moisture will at one time evaporate 
without leaving a speck of rust, while at another, a 
covering of rust forms upon it almost immediately. 
We have found this more rapid tendency to oxida- 
tion, coincident with a high state of the electrical 
tension of the earth, upon which variations in other 
processes of oxidation also appear to depend. For 
instance, it is a matter of general observation, that 
our fires burn more brightly than usual, during frosty 
weather. A similar activity of combustion is also 
observed during high winds, especially when from 
the east or north. We have noticed the more 
obvious changes of the process of combustion, and 
also of the oxidation of iron, for two years, at the 
same time keeping a register of the electrical ten- 
sion of the earth ; and during this period we have 
found the more evidently bright states of combus- 
tion corresponding so uniformly with high electrical 
tension, that they may probably be considered as 
cause and effect. 

From these facts we may, I think, conclude that 
fermentations must be greatly affected by elec- 
trical agency, and that many variations in those 
processes commonly ascribed to variations in the 
quantity or quality of the yeast employed, to tem- 
perature, &c. &c. really depend upon the changes of 
this more powerful and extensive influence. The 
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very remarkable instance given by Mr. Black, page 
36, of the suspension of fermentation before a 
thunder-storm, and its immediate recommencement 
when the wort was pumped out of the vat embedded 
in the earth, into casks placed on wooden stands, 
affords a strong proof of the power of electricity 
over these processes. We cannot doubt but the 
cessation of the process was in this instance the 
effect of the negatively electric state of the earth 
which is generally observed before thunder. Whe- 
ther the isolation produced by transferring the 
liquor from the vat into casks supported by wooden 
stands, was anywise effective in its recommence- 
ment, we cannot say. Negative surfaces do not 
appear to promote the chemical changes to which 
such liquors are disposed, at least we think this a 
fair inference from the results of the following ex- 
periments. 

Into three pots of similar size and shape, two of 
them made of copper, and one of wood, we put 
equal quantities of wort. We kept them precisely 
in the same circumstances ; but one of the copper 
pots was rendered negative by having a disk of 
zinc in its bottom. In the course of three weeks 
the worts in the other two pots underwent spon- 
taneous fermentation, became sour, and ultimately 
putrid, whereas that in the negative pot, continued 
free from every appearance of fermentation and 
chemical change, and as sweet to the taste for 
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months as it was at the beginning.* These experi- 
ments have been frequently repeated with the same 
results; and if it be proved by further investiga- 
tion, that chemical changes in worts are retarded 
by negative surfaces, coolers may be constructed 
on this principle, and reservoirs for preserving 
beer, in • which a second fermentation or fret (as 
it is technically termed) will be less apt to occur : 
an accident^ which is so often a cause of great 
loss to practical brewers. Vessels composed of 
zinc and copper are, of course, objectionable on 
account of their poisonous qualities. We find, 
however, from the investigations of M. Martens, 
member of the Royal Academy at Brussels, that 
iron may be rendered passive or negative, by a dull 
red heat, insomuch that it is not affected by the 
unfuming nitric acid of commerce, which power- 
fully aflfects common iron. The immersion of iron 
in highly concentrated nitric acid, has the same 
effect, and so has also the crystallizable, or highly 
concentrated acetic acid. Passive vessels may, 
consequently, be made of this metal, which is, I 
believei already used for these purposes, without 
this important preparation. 

It is not our intention to enter into any theo- 
retical consideration of these phenomena ; we merely 
point them out to practical men,^in order to induce 
them to avail themsdves of the opportunities they 

* This the Author had the opportunity of witnessing. 
P 
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enjoy, in conducting their great processes, by their 
observations and experiments, to aid us in tracing 
the effects of an agent, which we have reason to 
consijder, not only influential in producing variations 
in the operations of the brewery, but what is still 
more important, variations in the constitution of 
our atmosphere, and probably effects on the func- 
tions of life, the comprehension of which may aid 
us, both in the prevention, and better treatment 
of epidemic and contagious diseases. 

In concluding, we may observe, that brewers 
cannot too carefully avoid the circumstances cal- 
culated to produce electrico-ch^mical action, pointed 
out by Mr. Black ; for it cannot be doubted, from 
the proofs he adduces, that local galvanic action 
is produced by the use of metallic cocks and 
chains of pipes, which being acted upon by the 
wort, cause unsoundness. 



Dr. Cumming*s observations as to the preservative 
qualities of negative vessels for worts or beer, are well 
worthy of attention ; if negative utensils tend to 
prevent acidity in worts, which they no doubt do, 
they must have the same effect on beer, with this 
further advantage, that as it retards fermentation, it 
must prevent fret, which is a spurious or second 
fermentation, proceeding from an increase of tem- 
perature, or other atmospherical changes. It has 
been always found, that the more isolated vats, or 
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casks in which beer has to be kept, can be rendered, 
the better chance has the beer of not being injuri- 
ously affected by electricity. If vats, therefore, can 
be constantly kept in a negative state, the beer will 
be much less liable to suffer from fret^ than when 
subjected to every electrical change which may 
occur. 



CONCLUSION. 



By the formulae already given, any one capable of 
making common calculations may conduct a brew- 
ing with any quantity of malt, from one quarter to 
four hundred, on precisely the same plan. They, 
however, who are in the practice of brewing on a 
great scale, need no instructions for calculating. 

All kinds of irregular fermentation have been so 
minutely described, as to place it in the power of 
every brewer to know the indications of unsound- 
ness, whenever they may appear ; it has therefore 
been thought unnecessary to trace an irregular fer- 
mentation through all its stages. The only mode of 
avoiding it is to detect and remove the causes which 
induce irregularities. That this can be accom- 
plished by those who have properly directed their 
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minds to the subject, there cannot be the slightest 
doubt. 

The process of brewing porter or stout may be 
conducted in precisely the same manner as brew- 
ing ale ; the difference in flavour proceeds entirely 
from the brown and roasted malt used in making 
brown beer. 

It has been already stated, that it is impossible to 
describe, by writing, certain aromas and appearances, 
denoting soundness or the contrary, which take 
place in the process of brewing, but particularly 
during fermentation, so as to make them intelligible 
to any one who is not already thoroughly acquainted 
with them, or who may not have had an opportunity 
of having them practically pointed out ; the Author, 
therefore, begs leave to state, that he will at all 
times be ready to afford any further information 
which may be wanted on the subject; and for this 
purpose he may be consulted, either personally or 
by letter addressed to Messrs. Begbie and Young's, 
27i Mark- Lane, or 4, Lansdowne Cottages, Lower- 
road, Islington. 
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ACTON.-MODERN COOKERY, 

In all its Bfwichet, reduced to a System of Easy Practice. For the use of Private Families. 
In a Series of Receipts, all of whicn have been strictly tested, and are nven with the roost 
minute exactness. Bv Eliba Acton. New Edition, to which are added, Directions for 
Carvinff. Fcp. 8vo. with Plates and Woodcuts, 7s. 6d. cloth. 

** The wkolc of MIm Acton's recipes, ' with a tew txiiing exceptions, which are aerapvloiialjr speciled, ate con- 
Bned to such as may be perfectlj depenaed on, from having been proved beneath our own roof, and under our own 
personal inspection.' We add, moreover, that the recipes are ali reasonable, and never in mnj instance extravagant. 
The; do not bid us aacriflee ten poun<Li of excellent meat, that we maj fcet a couple of quarts of gravy froDa it ; 
nor do thry deal with butter and eggs as if they cost nothing. Miss Acton's book is a good book in every war ; 
there is right-mindedness in every page of it, as well as thorough knowledge and expericnoo oi th* sal^ects die 
handles."— Mioicu. Gajutt*. 

AMY HERBERT. 

By a Lady. Edited by the Rev. William Sbwbll, B.D. Fellow and Tutor of Exeter 
College, Oxford. New Ixlition. 3 vols. fcp. 8vo. 9s. cloth. 



ANDERSEN.-THE TRUE STORY OF MY LIFE : 

A Sketch. By Hans Chbistiam ANojmsBif, Author of " The Shoes of Fortune,** "The 
Nlghtinnle,** " O. T.,** <« Only a Fiddler,'* " The Improvisatore," kc, Ttendated by 
Maby JHowitt. Fcp. 8vo. 5s. cloth. 



THE ARTISAN CLUB.-A TREATISE ON THE STEAM 

ENGINE, in its Application to Mines, MUls, Steam Nangation, and Railways. By the 
Artisan Club. Edited by John Bourmb, C.S. New Edition. 4to. with SO Steel Plates and 
449 Wood Engravings, 37s. cloth. 

BAKER-RAILWAY ENGINEERING ; 

Containing the most approved Methods of laying out Railway Curves, and of setting out the 
Cuttings, Embankments, and Tunnels of Railways : with a General and two Auxiliary Tisbles, 
for the Calculation of Earthworks ot Railways, Canals, &c. Ako, the Investigation of the 
Formula for the Superelevation of the exterior Rail in Corves. By T, Bakbji, Surveyor and 
Civil Engineer. 8vo. 6s. cloth. 

BALL.-AN ACCOUNT OF THE CULTIVATION AND MANU- 

FACrURE of TEA in CHINA: derived firom Personal Observation during an Official Rest- 
dence in that Country of upwards of Twenty yean j and illustrated by the best Authorities, 
Chinese as well as European. 'With some Remarks on the Experiments now making for the 
Introduction of the Culture of the Tea Tree in other rarts of the World. By S. Ball, Esq., 
late Inspector of Teas to the East India Company in China. 8vo. with Plates and Woodcuts, 
140. cloth. 

BANFIELD AND WELD.-THE STATISTICAL COMPANION; 

exhibiting the most interesting Facts in Moral and Intellectual, Vital, Economical, and 
Political Statistics, at home and abroad. Compiled from Official snd other authentic Sources, 
byT. C. Bamfibld, Statistical Clerk to theCouncil of Education; andan. WsLDfAssistant- 
Secretary to the Royal Society. Fcp. 8vo. 5s. cloth. 

BARNES. -THE ELECTORAL LAWS OF BELGIUM 

proposed as the Basis of Parliamentary Reform in England. Translated, with the Com* 
mentary of M. J, B. Bivort, SecreUry of the Cabinet of the Belgian Minister iif the Interior. 
By Philip Edward Barnks, E^q. B.A. F.L.S. and of the Middle Temple. Fcp. 8vo. 
8s. 6d. cloth. 
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BARRETT.-A SYNOPSIS OP CRITICISMS UPON THOSE 

PASS AGES of the OLD TR9TAHENT in wMch Modern CommeBUtora hare dHfered fWm 
the Authnrised Version : together with an Explanation of ▼ariooa UifliGaltles in the Hebrew 
and BiuriiBh Texts. By the Rer. Rich a no A. F. Barrbtt, M.A. Fellow of Kinir*8 CoUegc, 
CambrUdf^e. Vols. I. and II. 8vo. 98B. Mch, doth) or. in 4 Half-Yols. 14s. each. Alao, 
Half.TOl. V. 14s. cloth. 

BATLDON.-ART OF VALUING RENTS AND TILLAGES, 

And the Tenant's Rifht of Entering and Quitting Farms, explained by several Specimens of 
Valuations ; and Remarks on the Cultlvstion pvrsned on Soils in different SitnatioBS. 
Adapted to the Use of Laodlords. lAnd-Agents, Appraisers, Fanners, and TenanU. By 
J. S. Batldon. New Edition ; corrected andrevised oy Jol^n Donaldson. 8to. 10s. 6d. clotb. 

BEDFORD CORRESPONDENCE. - CORRESPONDENCE OF 

JOHN, FOURTH DURE OF BEDFORD, selected from the Oriirinals at Wobnm Abbey 
(1749 to 1790). With Introductions by Lord Johm Russell. S vols. 8vo. with Portrait 
49s. cloth. 

BLACK.-A PRACTICAL TREATISE ON BREWING, 

Based on Chenrical and Economical Principles: with Formate for Public Brewers, and 
Instructions for Private Families. By William Black. New Edition, with considerable 
Additions. 8to. 10s. «d. cloth.—Also, 

REMARKS ON BAVARIAN BRER, LONDON PORTER, ftc 8vo. 9b. «d. sewed. 

BLATNE -AN ENCTCLOP JIDIA OF RURAL SPORTS ; 

Or, a complete Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing, 
Raang. and other Field Sports and Athletic Amusements of the present dsy. Br Dblabrrb 
P. Blainb. Esq. Author of *' Canine Psthology," fcc lUnstratea by nearly 000 sngnvingson 
Wood, by R. Branston, from Drawings by Aiken, T. Landseer, Dickes, kc. Ovo. ^i, 10s. cloth. 

BLAIR'S CHRONOLOGICAL AND HISTORICAL TABLES, 

From the Creation to the present time : with Additions and Cbneetimis from the most authen- 
tic Writers ; including the Computation of St. Paul, as connecting the Period Anom the Exodc 
to the Temple. Under the revision of Sir Hbnby Ellis, K.H., Principal Librarian of the 
British Museum. Imperial 8vo. 9Is. 6d. half-bound in morocco. 

*«« This work, bssed on the celebrated but costly folio of Dr. Blair, carries fonrard the 
History of the World in a series {if Eighty-live Tables. By a atngle gbuce is shewn who were 
the reigning Sovereigns st every period of time, the Eminent Men who then flourished, and 
the Remarkable Events which then occurred. It is exceedingly easy of refierence. and for tne 
student of History or the Scriptures will be found invaluable. It Is accompanied by a ooptoos 
Index of all the Names and Events recorded. 

BLOOMFIELD.-HISTORY OF THE PELOPONNESIAN WAR. 

By Th uc y di dbs. A New Recension of the Text, with a carefoUy amended Punctoation ; and 
copious NoTBs, Critical, Philological, and Explanatory, principally original, partly selected 
and arranged from the best Expositors: accompanied by full Indexes, both of Greek Words 
and Phrases explained, and matters discussed in the Notes Illustrsted by Maps and Flans. 
By the Rev. S. T. Bloom fibld, D.D. F.S.A. 9 vols. 8vo. 36s. cloth. 

BLOOMFIELD.-HISTORY OF THE PELOPONNESIAN ¥AR. 

By Thuoydiobs. Translated into English, and accompanied by very copious Notes. 
Philological and Explanatory. Historical and Geographical. By the Rev. S. T. Bloom riBLD. 
D.D.F.S.A. a vols. 8V0. with Maps and Plates, jer2. As. boards. 

BLOOMFIELD -THE GREEK TESTAMENT: 

Vf ith copious English Notes, Critical, Philological, and ISxphmatory. Especially fonned for 
the use of advanced Students and Candidates for Holy Orders. By Rev. 8. T. BLOOMrrcLn 
D.D.F.S.A. New Edition. 2 vols. 8vo. with a Map of Pulestin^ jS% ctoth. ' 

BLOOMFIELD.-COLLEGE & SCHOOL GREEK TESTAMENT: 

With shorter English Notes, Critical, Philological, and Explanatory, formed for use in 
CoUeges and the Public Schools. By the Rev. S. T. Bloom riBLD, D.D. F.S.A. New Edition 
greatly enlarged and improved. Fcp. 8vo. lOs. 6d. cloth. ' 
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BL00MFIELD.-6REEK AND ENGLISH LEXICON TO THE 

NBW TESTAMENT: especially adapted to the use of CoUegrei, and the Hiflrher Claaaee in 
Pablic Scboolfl; but alao intended as a convenient Manual for Biblical Students in nneral. 
By Dr. Bloompibld. New Edition, enlarged and improved. Fcp. 8vo. 10s. 6d. cloth. 

BORRER.-NARRATIVE OF A CAMPAIGN WITH A FRENCH 

COLUMN aninst the RABaYleS of ALGERIA: with the Mission of M. Sachet to the 
Emir Abd-el-Kader, for an Exchange of Prisoners. By Dawson Borrvr, P.R.G.S. Membre 
Correspondant da la Sodtft^ Orieotale k Parts } Author of <• A Journey from Naples to Jem* 
salem.** Pbst 8vo. lOa. M. boards. 

BOSANaUET-CHRONOLOGY OF THE TIMES OF DANIEL, 

EZRA, and N EH EMI AH ; considered with the tiew of correcting an Error of Thirty-three 
Years in the received Chronology between the Capture of Jemsalem by Nebuchadnezzar and 
the Birth of Christ. Leading to an Explanation of the Pix}phecy of the Seventy Weeks, the 
Recovery of the lost Bra of the Jubilee, and the Rectification of several important rates in 
Scripture Chronology. By J. Whatmam Bosanqubt, Esq. Part I. 8vo. 88. 6d. cloth. 

BRANDE.-A DICTIONARY OF SCIENCE, LITERATURE, 

AND ART; comprising the History, Description, and Scientiilc Principles of every Branch 
of Human Knowledge ; with the Derivation and Definition of all the Terms in Oeneial Use. 
Edited by W.T. Bkanob, P.R.S.L. AkE.; assisted by Dr. J. Cauvin. 8vo. with Wood En- 
gravings, iTS, cloth. 

BULL-HINTS TO MOTHERS, 

For the Management of Health during the Period of Pregnancy and In theMng-in Room; 
with an Exposure of Popular Errors in connection with those subjects. By Thomas Bull, 
M.D. New Edition. Fcp. 8vo. 78. doth. 



BULL.-THE MATERNAL MANAGEMENT OF CHILDREN, 

in HEALTH and DISEASE. Bv T. Bull, M.D. Member of the Ro}'al College of Physicians, 
Physician-AccucheurtotheFinsoory Midwifery Institution. New Edition. 



Allege c 

I. Fcp. 8ve. 5s. cloth. 



BUDGE.-THE PRACTICAL MINER'S GUIDE. 

Comprising a Set of Trigonometrical Tables adapted to all the purposes of Oblique or pisgonal, 
Vertical, Uoriiontal, and Traverse Dialling ; with their application to the Dial, Exercise of 

Drifts, Lodes. Slides, Levelling, Inaccessible Distances, Keiglits, &c. By J ™ ^' — 

Edition, considerably enlarged. 8vo. with Portrait of the Author, 12s. cloth. 



By J. BuDOB. New 



BUNSEN.-EGYPT'S PLACE IN UNIVERSAL HISTORY: 

An Historical Investigation, in Five Books. By Christian C. J. Bunsen, D.Fh. & D.C.L. 
Translated from the German, by C. H. Cottrkll, i^'^q. M.A.— Vol. I. containing the First 
Book, or Sources and Primeval Facts of Egyptian History: with an Egyptian Grammar 
and Dictionary, and a complete List of Hieroelyphical Signs ; an Appendix of Authorities, 
embracing the complete Text of Manetho and Eratosthenes, iEgyntiaca from Pliny, Strabo, 
&c.; and Plates representing the Egyptian Divinities. 8vo. «sith numerous illustrations, 
S8^ cloth. 

BUNSEN.-THE CONSTITUTION OF THE CHURCH OF 

the FUTURE. A Practical Explanation of the Correspondence with the Right Hon. William 
Gladstone, on the Germsn Church, Episcopacy, and Jemsxlem. With s Preface, Notes, and 
the complete Correspondence. By the Chevalier C. C J. Br xsbn, Ph. D. D.C.L. Translated 
under the superintendence of, and with Additions by, the Author. Post 8vo. 98. M. cloth. 

BURDER.-ORIENTAL CUSTOMS, 

Applied to the Illostration of the Sacred Scriptures. By Dr. Samubl Burdbr. New Edition, 
with Additions. Fcp. 8vo. 8s. 6d. cloth. 

BURNS- THE PRINCIPLES OF CHRISTIAN PHILOSOPHY; 

containing the Doctrines, Duties, Admonitions, and Consolations of the Christian Religion. 
ByJoHNBuRMs«M.D. F.R.S. New Edition. Fcp. 8va 6s. «d. cloth. 
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with aia Woodcuts, lOs. 6(L cloth. 



CHALENOR.-WALTER GRAY, 

A Ballad, and other Poems. By Mary Chalbnor. 
Poetical Remains. Fcp. 6vo. 6b. cloth. 



New Edition, inclndin); the Author's 



BURNS-CHRISTIAN FRAGMENTS ; 

Or, Remarks on the Nature, Precepts, and Oomforts of Religion. By John Buurs, ILD. 
F.R.S. Author of " The Principles of Christian Philosophy.** Fcp. Sro. Ss. doth. 

BUTLER -SKETCH OF MODERN & ANCIENT GEOGRAPHY. 

Bv Samubl Butlbr, D.D. late Lord Bishop of Lichfield and Coventry; and formeily^ Head 
Master of Shrewsbury School. New Edition, revised by the Author's So v. 8vo. 9a. boards. 

BUTLER. -A GENERAL ATLAS OF MODERN AND ANCIENT 

OB<X}RAPHY. By the late Dr. S. Butlbr. Gonsistinr of Forty-five coloured Maps, and 
Indices. New Edition, Arom an entirely new and corrected Set of Ptates. 4to. Ms. half-boimd. 

BUTLER.-AN ATLAS OFllODERN GEOGRAPHY. 

By the late Dr. S. Butlbr. Consisting of Twenty-three coloured Maps, from a New Set of 
Pfates ; with an Index of all the Names of Places, referring to the Latitudes and LoQgltndca. 
New Edition. 8vo. 12s. half-bound. | 

BUTLER.-AN ATLAS OF ANCIENT GEOGRAPHY. 

By the late Dr. S. Butlbk.' Consisting of Twenty-three coloured Maps ; with an Accentuated 
Index of all the Names of Places* referring to the Latitudes and Longitades. New Sditiatt, 
from an entirely new and corrected Set of Plates. 8vo. ids. half-bound. 

THE CABINET LAWYER: 

A Popular Digest of the Ijiws of England, Civil and Criminal; with a Dictionary of Law 
Terms, Maxims, Statutes, and Judicial Antiqaitiesj Correct Tables of Assessed Tkxes, Stamp 
Duties, Excise Licenses, and Post-Horse Duties; Post-OflSce Regulations, and Prison Disci- 
pline. Fourteenth Edition* enlarged, and corrected throughout, with the Legal DedsiOBS and 
Statutes to Michaelmas Term, 10 and 11 Victoria. Fcp. 8vo. 10s. 6d. cloth. 

CALLCOTT.-HOME AMONG STRANGERS: 

A Tale. By Maria Hutchins Calloott. 9 vols. fcp. 8vo. 98. cloth. 

CALLCOTT.-A SCRIPTURE HERBAL. 

With upwards of 1 ao Wood Engravings. By La d y Calloott. Square crown 8vo. 298. cloth. 

CARTOONS.-THE PRIZE CARTOONS EXHIBITED 

IN WESTMINSTER HALL, a.d. 1843. Published under the Sanction and Patronage of 
Her Mi^^sty's Commissioners on the Fine Arts. Eleven large folio Engravings, in a neat 
Portfolio, 4^5. 58. ; Proofs before Letters, d^. Ss. 

CATLOW -POPULAR CONCHOLOGY; 

Or, the Shell Cabinet arranged: being an Introduction to the Modern System of Gonchology: 
with a sketch of the Natural History of the Animals^ an account of the Formation of the Shells, 
and a complete Descriptive List of the Families and Genera. By Agnks Catlow. Fcp. 8vo. 



COLLINS. - MEMOIRS OF THE LIFE OF WILLIAM 

COLLINS, Esq. R.A. Including Selections from his Journals and Correspondence, Notices , 
of many of his eminent Contemporaries, and a Description of his principal Works. By bis ■ 
Son, W, WiLKiB Collins, Esq. With Portrait after Linnell, and 2 Vignettes from Sketches ! 
by the Painter, a vols, post 8vo. 21s. cloth, i 

COLTON -LACON ; OR, MANY THINGS IN FEW WORDS. 

By the Rev. C. C. Colton. New Edition. 8vo. I2s. cloth. 
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CONYBEARE AND HOWSON.-THE LIFE AND EPISTLES 

of SAINT PAUL; comprising a complete Biography of the Apostle, and a Fftraphrastic 
TYBDSlation of his EpUtles inserted in Chronoioirical Order. Edited by the Rev. W. J. 
CoNYBBARB, M.A. late Fellow of Trinity College, Cambridge; and the Rev. J. S. Howson, 
M.A. Principal of the Collegiate Institution, Liverp(>ol. 2 vols. 4to. richly illustrated by 
nnmeroas Engravings on Steel and Wood of the Principal Places visited by the Apostle, from 
Original Drawings made on the spot by W. H. Bartlett ; and by Maps, Charts, Corns, &c. 

%* To be published in Monthly Parts, price 28. each ; the First of which will appear 
in the Autumn of the Year 1S49. 

CONVERSATIONS ON BOTANY. 

New Edition, improved. Fcp. 8vo. 22 Plates, 7s. 6d. cloth ; with the plates coloured, 12s. cloth. 

CONVERSATIONS ON MINERALOGY. 

With Plates, engraved by Mr. and Mrs. Lo^i^ry, from Original Drawings. New Edition, 
enlarged. 2 vols, fcp, 8vo. 14s. cloth. 

COOPER.-PRACTICAL AND FAMILIAR SERMONS, 

Designed for Parochial and Domestic Instruction. By Rev. Edward Coopbr. New Edition. 
7 vols. 12mo. jffl. iss.'boards. 

COOPER.-SERMONS, 

Chiefly designed to elucidate some of the leading Doctrines of the Gospel. By the Rev. 
Edward Cooprr. New Edition. 2 vols. 12mo. 10s. boards. 

COPLAND.-A DICTIONARY OF PRACTICAL MEDICINE ; 

comprising General Pathology, the Nature and Treatment of Diseases, Morbid Structures, 
and the Disorders especially incidental to Climates, to Sex, and to the different Epochs of 
Life; with numerous approved Formulcof the Medicines recommended. By Jam bs Copland, 
M.D. Consulting Physician to Queen Charlotte's Lying-in Hospital, &c. &c. Vols. I. and II. 
8V0. jffft, cloth ; and Parts X. to XIII. 4s. 6d. each, sewed. 



COaUEREL.- CHRISTIANITY ; 



Its perfect adaptation to the Mental, Moral, and Spiritual Nature of Man. By Athakasb 
CoQUBRBL, one of the Pastors of the French Protestant Church in Paris. Translated by the 
Rev. D. Davison, M.A. With an Introductory Notice of the State of the Protestant Church 
of France, drawn up by the Author especially for the English Edition. Post 8vo. 128. cloth. 



COSTELLO.- THE FALLS, LAKES, AND MOUNTAINS 

OF NORTH WALES ; being a Pictorial Tour through the most interesting parts of the 
Country. By Louisa Stuart Cobtbllo, Author of " The Rose Garden of Persia," &c. 
Illustrated with Views, from Original Sketches by D. H. M'Kewan, engraved on wood, and 
lithographed, by T. and E. Gilks. Square 8vo. with Map, 14s. cloth. 



COTJLTER.-ADVENTURES ON THE WESTERN COAST OF 

SOUTH AMERICA and in the INTERIOR of CALIFORNIA ; including a Narrative of Inci- 
dents at the Kingsmill Islands, New Ireland, New Britain^ New Guinea, and other Islands in 
the I^ific Ocean : with an Account of the Natural Productions, aad the Maunera and Customs, 
in Peace and War. of the various Savage Tribes visited. By John Coultbr, M.D. Author 
of " Adventures in the Pacific.*' 2 vols, post 8vo. 16s. cloth. 

** Nona sommes m prlience d'une anite de tableaox dont le moaTement et la TAri4t< font le principal mirite. L« 
natve ainc^riU dn peintre demande grioe ponr ton inesp^rienoe. Prenona done le Urn de M. I'oulter ponr ee qn'il 
Mt. ponr untcanaeric dea plus famiUirea, maia aoaai, malgrA r- -—--'- '— ■- -• — '^■^-" — j • 



.... poor unacanaeric dea plua famiUirea, maia aoaai, malgrA «n ccrta.in fonda de method isme, des pinagaiea et 
aonvent dea plof piquantea. Laiaaona-nona aller an chanse de ce« inpreaaiona dont le dtsonire pittorcaqna n'eat 
pu aane originaliK. Jc ne croia paa ou' urriri an tenne de oette coorae afientamue, on ait le droit d'exprimer una 
idaiote on un rrKret.....Ce reflet de La natnra tropicaie que j'ai tronv4 dana la livre d« M. Conltar, bten pen d« 
▼oyageura ont an le faire paaaer dana leun Merita."— Rktitx z>Ea oiox MuMOia. 



COTJLTER.-ADVENTURES IN THE PACIFIC : 

With Observations on the Natural Productions, Mannera, and Customs of the Natives of the 
varions Islands ; Remarxs on the Missionaries, British and other Residents, &c. By John 
CouLTXR. M.D. Post 8vo. 7s. 6d. cloth. 

CRESY.-AN ENCYCLOPEDIA OF CIVIL ENGINEERING, 

Historical, Theoretical, and Practical. By Edward Crbsy, F.S.A. C.E. Illustrated by 
upwards of Three Thousand Engravings on Wood, explanatory of the Principles, Machinery, 
and Constructions which come under the Direction of the Civil Engineer. One very large 
Volume 8vo. ^n. 13s. 6d. clotb. 
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CROCKER'S ELEMENTS OF LAND SURVEYING. 

New Edition, corrected throof boat, and considermbly improred and modenined, by T. G. 
Bunt, Land Surveyor. To wUch are added, TABLES OF SIX-FIGURE LOGARITHMS, 
4EC.,8uperinteDdedb]rR.FARLBY,oftheNaaticalAlmanac EetabUahment. Fo«t8TO. 19b. doth. 

D'AGINCOTJRT.-THE HISTORY OF ART, BY ITS MONU- 

MENTS, from its Decline in the Fourth Century to its Restoration in the Sixteenth. T^ns- 
lated from the French of Sbroux D'Aoincourt, by Owen Jonbs, Architect. In S,3S5 Sob- 
jecU, engraved on 828 Plates. VoL I. Architecture, 73 Plates ; Vol. II. Sculpture, 51 Platea ; 
VOL III. Painting, a04 Plates. S vols, royal foUo, jfS. fti. sewed. 

DALE.-THE DOMESTIC LITURGY AND FAMILY CHAP- 

LAIN, in two Parts : the First Part beinff Church Services adapted for donestic use, 
with Prayers for every day of the week, selected exclusively from the Book of Conmon 
Prayer; Part II. com prising^ an appropriate Sermon for every Sunday in the year. By 
the Rev. Thomas Dale, M.A., Vicar of St. Pancras. Post 4to., ais. cloth: or, bound bj 
Hayday, 31s. 6d. calf lettered ; j^. 10s. morocco. 



DE JAENISCH & WALKER.-DE JAENISCH'S CHESS PRE- 

CBFTOR : A New Analysis of the Openings of Games. By C. F. De Jabnisoh, of St. 
Petersbnrgh. Translated from the French, with copious Notes, by Gbobob Walkbr, 



DE LA BECHE.-REPORT ON THE GEOLOGY OF CORN- 
WALL DEVON, and WEST SOMERSET. By Hbnbt T. Db la Bbchb, F.R.S. «cc.. 
Director of the Ordnance Geolo<rical Survev. Published by Order of the Lords Commissioners 
of H.M. Treasury. 8vo. with Maps, Wooacuts, and 12 large Pates, lis. cloth. 

DE LA GRAVIERE.-SKETCHES OF THE LAST NAVAL 

WAR. Translated Arom the French of Capt. E. Juribn de la Gravibrb, with an Introdnc- 
tion and Notes, by the Hon. Capt. Plunkbtt, R.N. Author of **'rhe Psat and F>iture of 
the British Navy.*' 9 vols, post 8vo. with 9 Plana of Naval Actions, 18s. doth. 

DE STRZELECKI.-THE PHYSICAL DESCRIPTION OF 

NEW SOUTH WALES and VAN D1BMAN*S LAND; accompanied by a Geological Map 
Sections, and Diagrams, and Figures of the Organic Remains. By P. B. Dk Stbzbi*bcki. 
8vo. with colourea Map and numerous Plates, Ms. doth. 

DIBDIN.-THE SUNDAY LIBRARY: 

Containing nearly One Hundred Sermons, by eminent Divines. With Notes, ftc. by the Rev. 
T. F. DiBDiN, D.D. 6 vols. fcp. 8vo. with Six Portraits, SOs. cloth ; or, ^e). 128. 6d. neatly 
half-bound in morocco, with gilt edgea. 

DISCIPLINE. 

By the Author of "Letters to my Unknown Friends," "Twelve Years Ago," and "Some 
Passages from Modem History." l8mo. 2s. doth. 



DOUBLEDAY AND HEWITSON'S BUTTERFLIES. - TH E 

BUTTERFLIES, or DIURNAL LEPIDOPTERA ; comprising their Generic 
L Notice of tlie Habits and Transformations— and a Catalogue of the Spedes of 

By Bdwabo Doublbdav, Esq. F.L.S. &c.. Assistant in the Zoological Depart- 
British Museum. Imperial 4to. uniform with Gray and Mitchell'^ Ornithology ; 



GENERA of BUTTERFLIES, or DIURNAL LEPIDOPTERA ; comprising their Generic 
Charaders— a Notice of tlie Habits and Transformations— and a CaUlogue of the Spedes of 

each Genus. By Bdwabo Dc ' " ~ - • 

ment of the British Museum, tinpenai tui. uimunu mvu \jiiBy auu iuii.«.-Mv;ii o v/iuitnuiu^^j ^ 
lUnstnted with 75 Coloured Plates, by W. C. Hbwitson, Esq. Author of " British Oology." 
S* Publishing in Monthly ParU, 5b. each ; eadi part consisting of a coloured plates, with 
Letter-press giving the Generic Charaders, a Short Notice of the Habits, and a Catalogne of 
Clia Spedes of each Genoa. To b« oomfdeted in about 40 Parts, of which 26 are now ready. 



DRESDEN GALLERY -THE MOST CELEBRATED PICTURES 

of the ROYAL GALLERY at DRESDEN, drawn on Stone, firom the Originals^ by Fraos 
Hanfttaengi : with Descriptive and Biographical Notices, in French and German. Nos. 1. 
to LI I. imperial folio, each containing S Pktes. with Letter* press, price 20s. to Subscribers ; to 
Non Subscribers, SOs. Single Plates, 18s. each. 

S"" To be completed in 8 more numbers, price aOs. each, to Subscribers. Nos. LI. to LX. 
contain each Four Plates and Letterpress. 
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PUBLISHED BT MBSSBS. LONGMAN, BROWN, AND GO. 9 

DRTIMMOND- OBSERVATIONS ON NATURAL SYSTEMS 

Of BOTANY. By Jambs L. Dbummond, M.D. Pi ofessor of Anatomy and Pbysiologfy in the 
Royal Belfast Institution; Author of *< First Steps to Botany," and ^'Letters to a Young: 
Naturalist." Fcp. 8vo. 8s. cloth. 

DUNLOP.-TRAVELS IN CENTRAL AMERICA. 

With a Journal of nearly Three Years' Residence in the Country. To which are added, a 
Sketch of the History of the Republic, and an Account of its Climate, Productions, Com- 
merce, &C. By RoBBRT Glasgow Dun lop, Esq. Post 8vo. with Map, lOs. 6d. cloth. 

DDNLOP.-THE HISTORY OF FICTION .• 

Beine a Critical Account of the most celebrated Prose Works of Fiction, from the earliest 
Greek Romances to the Novels of the Present Age. By John Dunlop, Esq. New Edition, 
complete in One Volume. 8vo. 15s. cloth. 

EASTLAKE. - MATERIALS FOR A HISTORY OF OIL 

PAINTING. By Charlbs Lock Eastlarb. Esq. R.A. F.R.S. F.S.A.; Secretary to the 
Royal Commission for Promoting: the Fine Arts in connexion with the rebuilding: of the Houses 
of Parliament, &c. 8vo. 16s. cloth. 

*** YoL II. On the Italian Practice of Oil Painting:, is preparing for pHbUeation. 

ECCLESIASTES; OR, THE PREACHER. 

The Words of the Preacher, Son of David, King: of Jerusalem. From the Holy Scriptures. 
Being the Twelve Chapters of the Book of Ecdesiastes, ele^ntly illuminated, m the Missal 
Style, by Owen Jones. Imperial 8ro. in very massive carved covers, 42s. ; or handsomely 
bound in morocco, 60s. 

ECCLESTON.-AN INTRODUCTION TO ENGLISH ANTI- 

QUITIES. Intended as a Companion to the History of Enfi:land. By Jambs Ecclb- 
BTON, B.A. Head Master of Sutton Coldfleld Grammar School. 8vo. with numerous Kn- 
gTiivings on Wood, 2 Is. cloth. 

ELLIOTSON.-HUMAN PHYSIOLOGY: 

With which is incorporated much of the elementary part of the " Institutiones Physiolofcica;" 
of J. F. Blnmenbach, Professor in the University of GOttin^pn. By John Rlliotson, M.D. 
Cantab. F.R.S. Fifth Edition. 8vo. with numerous Woodcuts, .^2. 2s. cloth. 

THE ENGLISHMAN'S GREEK CONCORDANCE OF THE 

NEW TESTAMENT: being an Attempt at a Verbal Connexion between the Greek and the 
English Texts; including a Concordance to the Proper Names, with Indexes, Greek-English 
and English-Greek. New Edition, with a new Index. Royal 8vo. 4as. cloth. 

THE ENGLISHMAN'S HEBREW AND CHALDEE CON- 

CORDANCE of the OLD TESTAMENT; being an attempt at a Verbal Connection between 
the Original and the English Translations: with Indexes, a List of the Proper Names and 
their occurrences, ftc. 2 vols, royal 8vo. ^3. 13s. 6d. cloth ; large paper, jff4. I4s. 6d. 



EPHEMERA.-A HAND-BOOK OF ANGLING ; 

Teaching Fly-fishing, Trolling, Itottom-fishinc, Salmon-fishin:; ; the Nal 

Fish, and tne best modes of Catching them. By Kphcmkka, ot licirs Life iii Lomlun. 



Teaching Fly-fishing, Trolling, Itottom-fishinc, Salmon-fishin:; ; the Natural Iltstory of River 

Fish, and tne best modes of Catching them. By Kphcmbka, ot li ' ' 

New Edition, enlarred. Fcp. 6vo. with numerous Woodcuts, 9h. cloth. 



ERMAN.-TRAVELS IN SIBERIA: 

includingExcursionsnorthwords, down the Obi, to the Polar Circle, and southwards to the 
Chinese Frontier. By Adolph Erman. Translate<l by W. D. Coolby, Esq. Author of 
"The History of Maritin.e and Inland Discovery;" Translator and Editor of Parrot's 
"Journey to Ararat." 2 vets. 8vo. with Map, 31 s. 6d. cloth. 

ETHERIDGE.-THE APOSTOLICAL ACTS AND EPISTLES, 

From the Peschito, or Ancient Syriac. To which are added, the remaining Epistles, and the 
Book of Revelation, after a later Syrian Text. Translated, with Prolefromeiia and Indices, by 
J. W. Etheridge, M.A. Doctor in Philosophy of the University of Heidelberg, and Member of 
the Asiatic Society of Paris; Author of "The Syrian Churches; their early Histor>', Litur- 
gies, and Literature." Royal 12mo. 7s. 6d. cloth. 
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EVANS.-THE SUGAR PLANTER'S MANUAL 

Being a TrMtiie on the Art of obtaininiir Sosw fnm the Sngir One. 1 
8vo. 9a. cloth. 

FAREY.-A TREATISE ON THE STEAM ENGINE, 

Historical, Practical, and Deicriptiire. ' ~ - • 

and numeroas Woodcuts, ^TS. Ss. boards. 



Historical, Practical, and Detcriptire. By John Farbt, Engineer. 4to. with 9S F1ate«, 



FERGUSSON.-AN HISTORICAL INQUIRY INTO THE TRUE 

PRINCIPLES of BEAUTY in ART, more especially with reference to ARCHITECTURE. 
By James Frrqusson, Esq.; Author of '* An Essay on the Ancient Topofra^y of 
Jomsaleni," " Picturesque Illustrations of Ancient Architecture in Hindostan," &c. vol. I. 
With 6 Copperplstes, a coloured Lithog^raphic EngraTing:, and upwards of 100 Woodcuts. 
Imperial 8vo. SOs. cloth* 

FIELD -PRISON DISCIPLINE; 

and the Advantsges of the Separate System of Imprisonment: with a detailed Account of 
the Discipline now pursued in the New County Gaol at Reading*. By the Rev. J. Field, M.A. 
Chaplain. New Edition. 3 vols. 8vo. 90s. cloth. 

FLOWERS AND THEIR KINDRED THOUGHTS : 

A Series of Stanzas— On Hone, Innocence, Modesty. Childhood. Humility, Joy, Love, Con- 
stancy, Fascination, Timidity, Fine Taste, Thourtits, Recollection, and Friendship. Bt 
M A RY A N NK Hacon. Illustrated by the Snowdrop, Primrose, Violet, Harebell, and Pimpem^, 
Ulley of the Valley, Hawthorn, Rose. Uoueirsnckle, Carnation, Conrolvulas, Fuchsia, Pansy, 
Forft^ct-me-not, and Holly ; designed and printed in Coloura by Owen Jones. Imperial 8vo. 
Sis. 6d. elegantly bound. 

FORSTER.-THE HISTORICAL GEOGRAPHY OF ARABIA; 

or, the Patriarchal Evidences of Revealed Religion. A Memoir, with illustrative Maps 
and an Appendix, containing Translations, with an Alphabet and Glossary of the Ha- I 
myaritic luscriptious recentlv discovered in Hadramaut. By the Rev. Chables Forstbr, 
B.D. Author of '* Mahoroetaiiism Unveiled." 2 vols. 8vo. SOs. cloth. 

FORSTER.-THE LIFE OF JOHN JEBB, D.D. F.R.S., 

late Bishop of Limerick. With a Selection fh)m his Letters. By the Rev. Charlbs 
FoRSTKR, B.D. Rector of Stisted, and formerly Domestic Chaplain to the Bishop. New 
Edition. 6vo. witii Portrait, &c. lOs. cloth. 

FOSS -THE JUDGES OF ENGLAND : 

with Sketches of their Lives, and Miscellaneous Notices connected with the Courts at West- 
minster from the time of the Conquest. By Edward Foss, F.S.A. of the Inner Temple. 
Vols. Land 11. 8vo. 288. cloth. 

" Mr. FoM >■ an oriioBnl Inqnticr. Bj laborious InventiaaUoD of obsmre ncords, as well as cempeteiit general 
Immins and eonaiacnibie profeMMnal experiencr, lie maJcea Kood his title to ibt Bubjrct he has cboae£ The 
irault {■ a solid asd nsenii book, if we may JodKC by the sprcimen before us. Wc like hia arraagemetit and 
metliod of proceedinft with thoie early rcjKna. It supplies what was mneh wanted^— « regvhu' and pmrnsBTc 
account of English legal inatitnlUma. The reault is a correction ft nuny emirs, an aiUUtioa of much new 
inforaiatioa, and a better f^eneral riew of our atricUy lc(r*I history than any Jurist, historian, or Mwrrapher had 
herrtitfure attempted to give. Wc shall watch the progre e s of this work with Interest. The oonpletSon will 
worthily connect the hame of its author with those or the more valuable contributors to Ensliah hisiorial 

FOSTER.— A HANDBOOK OF EUROPEAN LITERATURE, i 

ByMn. Fo(T8K. Fop.gTO. Iffearlfna^. 

FROM OXFORD TO ROME; 

And, How it fared with some who lately made the Journey. By a Companion Travbllbr 
New Edition, revised and corrected. Fcp. 8vo. with Frontispiece, 6a. doth. 

GARDINER.-SIGHTS IN ITALY : 

With some Account of the Present State of Music and the Sister Arts in that Country. By 
William Gardiner, Author of "Sacred Melodies," "Music of Nature," &c.; Member of 
the Academy of St. Cecilia, Rome; and of the Class of Fine Arts de I'Institut Uistoriqoe de 
France. 8vo. with enf^raved Music, 16s. cloth. - 

GERTRUDE. 

A Tisle. By the Author of « Amy Herbert." Edited by the Rev. William Srwbll. B.D 
Fellow and Tutor of Exeter College, Oxford. New Edition. 2 vols. fcp. 8vo. 98. clothT^ 



I 
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PUBLISHED BT MESSRS. LONQMAIf; BEOWN, AND CO. 11 

GIBBON'S HISTORY OF THE DECLINE AND FALL OF THE 

ROMAN EMPIRB. A new Edition, complete in One Volume. With an Account of the A otbor's 
tUt and Writings, by Alexander Chalmers, Esq. F.A.S. 8vo. with Portrait, 18a. cloth. 

*«* An Edition, in 8 yola. 8vo. 808. boarda. 

GOLDSMITH. - THE POETICAL WORKS OF OLIVER 

GOLDSMITH. Illnatrated by Wood Enfravinga, from Designs by Members of the Etching 
Club. With a Biographical Memoir, and Notes on the Poems. Edited by Bolton Cormky, 
Esq. Square crown 8vo. uniform with ** Thomson's Seasons," ais. cloth; or, bound in 
morocco, by Hayday, £1, 16s. 

GOWER -THE SCIENTIFIC PH JINOMENA OF DOMESTIC 

LIFE, familiarly explained. By Charles Foote Gower. New Edition. Fcp. 8vo. with 
Wood Engravings, 6s. cloth. 

GRAHAM-ENGLISH ; OR, THE ART OF COMPOSITION : 

explained in a Series of Instructions and Examples. By G. F. Graham. New Edition, 
revised and improved. Fcp. 8vo. 8b. cloth. 

GRANT-LETTERS FROM THE MOUNTAINS. 

Being the Correspondence with her Friends, between the years 1773 and 1808. By Mrs Grant, 
of liggan. New Edition. Edited, with Notes and Additions, by her son, J. P. Grant, 
Esq. 9 Yds. peat 8T0. Sis. cloth. 

GRANT.- MEMOIR AND CORRESPONDENCE OF THE 

late Mrs. Grant, of Laggan, Author of " Letters Anom the Mountains," '* Memoirs of an 
American Lady," &c Edited by her Son, J, P. Grant, Esq. New Edition. 8 vols, post 8vo. 
with Portrait, Sis. 6d. cloth. 

GRAY'S ELEGY (ILLUMINATED). 

Gray's Elegy, written in a Country Churchyard. Illuminated, in the Missal style, 
by Owen Jones, Architect Imperial 8vo. Sis. 6d. elegantly bound. 

GRAY.-LECTURES ON THE NATURE AND USE OF MONEY. 

Delivered before the Members of the *' Edinburgh Philosophical Institution," during the 
Months of February and March, 1848. By John Gray, Author of **The Social System, a 
Treatise on the Principle of Exchange." 8vo. 78. 6d. cloth. 

GRAY AND MITCHELL'S ORNITHOLOGY.-THE GENERA 

Of BIRDS ; comprising their Generic Characters, a Notice of the Habits of each Genus, and 
an extensive List of Species, referred to their several Genera. By George Robert Gray, 
Acad. Imp. Geoi|r. Florent. Soc. Corresp. Senior Assistant of the Zoological Department, 
British Museum ; and Author of the " List of the Genera ot Birds," &c. Illustrated with 
Three Hundred and Fifty imperial quarto I'lates, by David William Mitchell. 

In course of publication, in Monthly Parts, lOs. 6d. each ; each Part consisting gene- 
rally of Four coloured Plates and Three plain, with accompanying Letterpress : giving 
the Generic Characters, short Remsrks on the Habita, and a List of Species of each Genus as 
complete as possible. The uncoloured Plates contain the Characters of sU the Genera of 
the various Sub-families, consisting of numerous details of Heads, Wings, and Feet, as the 
case may require, for pomting out their distinguishing Characters. 

«»* The work will be completed in about Fifty Monthly Parts, of which 46 have appeared. 

Order I.— Accipitres, has been completed, and may be had separately. Imperial 8vo. with 
15 coloured aud 12 plain Plates, tt^. 8s. boards. 

GRIMBLOT.-LETTERS OF WILLIAM III. AND LOUIS XIV. 

and of their Ministers. Illustrating the Domestic and Foreign Politics of Englsnd from 
the Peace of Ryswick to the Accession of PhiUp V. of Spain (1607 to 1770). Edited by Paul 
Grimblot. a vols. 8 vo. 80s. doth. 

** Th« Tolnine* are « valuable coUectioD of ofilcial papers, iUiutnUTe of a partievlar period Neither monarch 
em- loaesnight of the matter in hand ; and in thU point of Ti«w Uw latter* am not undMcrving oTitody lo thuae who 
with to acaoin a biuinrasUke atyle, eouallT remored from the targid. the technical, the narrow, or the mean. 
Nearly all the papers In the volvmes, Indeed, have a character of plain dUtinctncM, and offer a utriking cuntmat to 
the fonaal verbasitr of the modem redU^ato. To M. Orimbloi, the collector and editor of tbeae lettrra, the thanka 
of the political and nistorical atndent are due, for his industry, pains, and skill. Tlic editor lias also si*en iUustratire 
notes of a curious and inlbnning kind, from various aouroca, tad •nperiatcaded the traaalaUon of Ute French loea 
mcnts from his own tongne into onrs."— SrccTArom. 

GWILT.-AN ENCYCLOPJIDIA OF ARCHITECTURE; 

Historical, Theoretical, and Practical. By Joseph Gwtlt, Esq. F.S.A. Illustrated with 
upwards of 1,U00 Engravings on Wood, ftom Designs by J. S. Owf lt. 8vo. 52s. 6d. doth. 
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SIDNEY HALL'S NEV GENERAL LARGE LIBRARY ATLAS 

OF FIFTY-THARB MAPS; (size 20 in. by 16 in.) with the Divisioni and Bonndaries care- 
fully coloured, and an Alphabetical Index of all the Names contained in the Maps, with their 
Latitude and Longitude. An entirely New Edition, corrected throughout from the best and 
most recent Authorities ; with all the Railways laid down, and many of the Mapa re-drawn 
und re-engraved. 

*n* In course of publication in Fifteen Monthly Parts, price 68. each; of which Fourteen 
are now ready. 

HALL. -MIDSUMMER EVE: 

A Fairy Tale of Love. By Mrs. S. C. Hall. With nearly 300 Wood Engravings from Designa 
by D. MacHse, C. Stanfield. T. Creswick, E. M. Ward, A. Elmore, W. B. Fhwt, J. N. PUxm, F. 
Goodall, T. Landseer, B. H. Wchnert, R. Huskisson, F. W. Topham, K. Meadows, F. W. 
Fairholt, J. Franklin, J. U. Weir. F. W. Hulme, J. Lecurieux, and T. R. Macquoid. Square 
crown 8vo. 21s. cloth. 

HARRISON.-ON THE RISE, PROGRESS, AND PRESENT 

STRUCTURE of the ENGLISH LANGUAGE. By the Rev. M. Harrison, M.A. hite 
Fellow of Queen's College, Oxford. Post 8vo. 8s. 6d. cloth. 

*' A Tolnme of acute grnmmktical criticUm, QloBtratiiif by «umplc« the nkcUn of verbal eoitftmctldku Aa 
iBdicftUnr fa-ilts to b« avoidad, and, atiU better, aa inltiatlns tbe mind into the noat delicate nibtletks of eortect 
conatniction, Ur. H&rriton'a Tolume ia praiaeworthT. and well worth attentiro penual. One merit of Mr. Rarriacmli 
book is. that it induces the reader to reflect on anbtletiee of coostmction, and it ia, therefere, likely fai pcoportioa to 
induce habita of anperior correctaaaa both in apeaUng and writing. "^BniTijtiiu. 

I an able, enli|rt)tened, and philoBO|diical work. Although the anb)eet ia old, and, aa might be nipfKMed, 
pamman of tbe Eogliah language being aa plcntv aa bUekbeniea. yet, from tbe eredile and aeluilariy 

„. which the author luia treated it, ne haa oontriTed to make it a work not only excellent for the eapectal 

puipoae for which it ia intended, but, from the mam of curious information whieh it oontaina, really tntereatiBg to 
all classes oi readers. The pointa and rulea are all abundauUy illastrated by numerous qooUtiona from tlwmo<t 
oelebrttted writers. On the whole, we look on it as a moat Taluabie addition to what tiie author himself has called 
the ' Txeaaury of EBgUah Litemture.' "—4ivnAr Tixsa. 

HAWBTJCK GRANGE} 

Or, the Sporting Adventures of Thomas 6cott. Esq. By the Author of " Handley Croat ; or, 
the Spa Hunt.'' l¥ith Bight Illustrations by Phiz. 8vo. 128. cloth. 

<* A book ftiU of ccnulne humour, and easy, spirited writing. "We greatly prefer it to t&e Sketdiea of Nimrod. It 
lias a knowledge of life and manners, apart from the sporting world, to whirh that clever writer made no pretcBaioin; 
fuad its knowledge of sporting matters ia io np respect inferior. Mr. Scott can be safely reicommmdad aa an 
agreeable Christina* Tisitor."— Examinsr. 

HAWKER.-INSTRUCTIONS TO YOUNG SPORTSMEN 

In all that relates to Guns and Shooting. By Lieut.-Col. P. Hawker. New Bdit. con e c ted , 
enlarged, and improved ; with Eighty-nve Plates and Woodcuts by Adlard and Branston, ttom 
PrawTngs by C varley, Dickes, &c. 8vo. Jtl, Is. cloth. 

HAYDON.-LECTIJRES ON PAINTING AND DESIGN ! 

Delivered at the London Institution, the Royal Institution, Albemarle Street, to the Univeraity 
of Oxford. &c. By B. R. Haydon, Historical Painter. With Portraits of the Author and o( 
Sir David Wilkie, and Wood Engravings, from Designs by the Author. 2 vols. 8vo. Ms. cloth, 

HINTS ON ETIQUETTE AND THE USAGES OF SOCIETY: 

With a Glance at Bad Habits. By hyafyOs. « Manners make the man." New Edition, 
revised (with additions) by a Lady of Rank. Fcp. Svo. as. ed. cloth. 

HISTORICAL PICTURES OF THE MIDDLE AGES, 

In Black and White. Made on the spot, from Records in the Archives of Switzerland. Br a 
Wandering Artist. 2 vols, post 8vo. 18s. cloth, 

HOARE -A DESCRIPTIVE ACCOUNT OF A NEW METHOD 

of PLANTING and MANAGING the ROOTS of GRAPE VINES. By Clement Hoarb. 
Author of " A Treatise on the Cultivation of the Grape Vine on Open Walls.*' 12mo. 5s. clotC 

HOARE.-A PRACTICAL TREATISE ON THE CULTIVATION 

OF THE GRAPE VINE ON OPEN WALLS. By Clement Hoarb. New Edition. 8vo. 
7s. 6d. cloth. 

HOLLAND.-MEDICAL NOTES AND REFLECTIONS. 

By Henry Holland, M.D. F.R.S. &c. Fellow of the Royal College of Physicians, Phvaician 
Extraordinary to the Queen, and Physician in Ordinary to His Royal Highness Prince Albert. 
New Edition. 8vo. 18s. cloth. 
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HOOK.-THE LAST DAYS OF OUR LORD'S MINISTRY: 

A Conne of Lectures on the principal Events of Passion Week. By Walter Farquhar 
Hook, D.D. Vicar of Leeds, Prebendary of liincoln, and Chaplain in Ordinary to the Queen. 
New Edition. Fcp. 8to. 68. cloth. 

HOOKER.-KEW GARDENS; 

Or, a Popular Guide to the Royal Botanic Gardens Of KeW. By Sir WillXaM Jackson 
HooKKR, K.H. D.C.L. F.R.A. & LS. &c. &c. JMi^ctor. Nev Edition. l6mo. with numeroas 
Wood Engravings, 6d. sewed. 

HOOKER.-THE BRITISH FLORA, 

In Two Vols. Vol. 1 : comprising PhKuogamous or Flowering Plants, and the Ferns. By Sir 
William Jackson Hookbr, K.H. LL.D. F.R.A. and L.S. &c. &c &c. Fifth Edition, with 
Additions and Corrections ; and 173 Figures illustrative of the Umbelliferous Plants, the 
Composite Plants, the Grasses, and the Ferns. 8vo. with 12 Plates, 148. plain; with the 
Plates coloured, 348. doth. 

VoL II., in Two Parts, comprising the Cryptogamia and Fungi, completin^r the British Flora, 
and forming Vol. V., Parts I. and H., of Smith's English Flora. 8vo. ais. cloth. 

HORNE -AN INTRODUCTION TO THE CRITICAL STUDY 

and KNOWLEDGE of the HOLY SCRIPTURES. By Thomas Hartwrll Hornb, B.D. 
of St. John's College, Cambridge ; Rector of the united Parishes of St. Edmund the King 
and Martyr, and St. Nicholas Aeons, Iiombard Street ; Prebendtfv of St. Paul's. New 
Edition, revised and corrected. 6 vols. 8vo. with numerous Maps and Facsimiles of Biblical 
Manuscripts, 638. cloth; or j^S, bound in calf. 

HORNE, -A COMPENDIOUS INTRODUCTION TO THE 

STUDY of the BIBLE. By Thomas Hartwbll Hornb, B.D. of St. John's College, 
Cambridge. Being an Analysis of his <* Introduction to the Critical Study and Know- 
ledge of the Holy ^ripturea." New Bdltiont corrected snd enlarged, lamo. with Maps and 
other Engravings, 98. boards. 

HOWITT.-THE CHILDREN'S YEAR. 

By Mary Howitt. With Four Illustrations, engraved byjohn Absolon, from Original 
Designs by Anna Mary HowitTi Square 16mo. 58. clotl^ 

HOWITT.-THE BOY'S COUNTRY BOOK! 

Being the real Life of a Country Boy, written by himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the Country, Edited by William Howitt, New 
Edition. Fcp. 8vo. with 40 Woodonts, 6s. cloth. 

HOWITT.-THE RURAL LIFE OF ENGLAND. 

By William Howitt. New Edition, corrected and revised. Medium 8vo. with Engravings 
on wood, by Bewick and Williams, uniform with *' Visits to Remarkable Places," 2I8. cloth. 

HOWITT.-VISITS TO REMARKABLE PLACES 5 

Old HaUs, Battle-Fields, and Scenes iUustrative of Striking Passages in English History and 
Poetry. By William Howitt. New Edition. Medium 8vo. with 40 Wood Engravings, 
21s. cloth. 
SECOND SERIES, chiefly in the Counties of NORTHUMBERLAND and DURHAM, with a 
Stroll along the BORDER. Medium Sro, with upwards of 40 Engravings on Wood, 
31s. cloth. 

HOWITT.-THE RURAL AND SOCIAL LIFE OF GERMANY : 

With Characteristic Sketches of its Chief Cities and Scenery. Collected in a General Tour, 
and during a Residence in that Country, By William Howitt. Medium 8vo. with 50 
Engravings on Wood, 21s. cloth. 

HOWITT.-THE STUDENT-LIFE OF GERMANY. 

From the Unpublished M3S. of Dr. Cornelius. By William Howitt. Svo. with %i Wood- 
Engravings, and Seven Steel Plates, 21s. cloth. 



HOWITT.-COLONISATION AND CHRISTIANITY: 

A Popular History of the Treatment of the Nlitiv< 
By William Howitt. PoBt Svo. lOs. 6d. cloth, 



A Popular History of the Treatment of the Nhtiyes, in all their Colonies, by the Europeans. 
WiLLIil " « --- - 
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HOWSON AND CONYBEARE.-THE LIFE AND EPISTLES 

Of SAINT PAUL. By the Rer. J. S. Howson» M.A., and the Rer. W. J. Conybbabb, M JL 

1 TOlB. 4to. richly iUastnted. {Seepage 7. 

HUDSON-PLAIN DIRECTIONS FOR MAKING WILLS 

In Conformity with the Law, and particalariy with reference to the Act 7 Will. 4 and 1 Tict. 
c. 96. To which is added, a clear Bxpoaition of the Law retetinif to the diatribiitioB of Per- 
Bonal Batate in the caae or Intestacy ; with two.Fonns of Wills, and much uaeAil iaformfttioD, 
Ac. By J. C. Hudson, Baq. New Editioa, corrected. Fcp. 8vo. Ss. 6d. 

HUDSON -THE EXECUTOR'S GUIDE. 

By J. C. HVDSOK, Bsq^f the Legacy Duty Office, London : Author of " Plain Directiona for 
mkmg WUls," and*nrhe Parent's Hand-book." New Rdition. Fcp. 8vo. ffs. cloth. 
•»* These two works may be had in one volume, 7s. cloth. 

BARON HUMBOLDT'S COSMOS ; 

Or. a Sketch of a Physical Description of the Universe. Translated, with the Author's sanction 
and co-operation, under the superintendence of Lieutenant-Colonel Edward Sabiitb. R.A. 
For Sec. 1L8. New Edition. Vols. I. and II. post 8vo. 12s. each, cloth. 

V* Also, an Edition in 16mo. nnilbrm with Murray's "Home and Colonial library." 
Vols. I. and 11. price Half-a-Crown each, sewed. 

*■ J« vons Avtoriw, Monricnr^ d« toos wnrir ca toute oecaskm de U dfcUnticm, q«c U belle tndvctioa da 
Colanel Sabine, enrichie de r«ctUlc»tions et de aotee trto-prteiciuee. et qui ont toute moo approbatiaB, cet la aevle 
par luaoeUe J'al TiTemeat deeM voir intradnlt mm oavrage Aaas la litMratm da votrc pafi.*' . 

Bjlbom BvMaouvT's Lsmm to Mju If cbkat. 

HUMPHREYS.-A RECORD OF THE BLACK PRINCE; 

belnr a Selection of such Passages in his Life as haye been most quaintly and strikinciy nar- 
rated by the Chroniclers of the Period. Embellished with hig^hiy-wroagbt Miniatures and 
Borderinjrs, selected from Tarious Illuminated MSS. referring to Events connected with 
English History. By Hbney Nobju UvMrimsYS. Poit Svo. in a richly carved and pierced 
binding, ais. 

HUNT-RESEARCHES ON LIGHT : 

An Examination of all the Phenomena connected with the Chemical and Molecular Changes 
produced by the Influence of the Solar Rays; embracing all the known Photographic Pro- 
cesses, and new Discoveries in the Art. By Robkrt Hunt, Keeper«of Miun; Records, 
Museum of Economic Geology. 8vo. with PUte and Woodcuts, lOs. 6d. cloth. 

JAMES- A HISTORY OF THE LIFE OF EDWARD THE 

BLACK PRINCE, and of various Events connected therewith, which occurred durinr the 
Reign of Edward ITL King of England. By G. P. R. James, Esq. New Edition. S vols. fcp. 
8vo. Map, 15s. cloth. 

JAMESON.- SACRED AND LEGENDARY ART. 

By Mrs. Jambson. With numerous Wood Engravings, and Sixteen Etchings by the Author. 

2 vols, square crown Svo. 418. cloth. 

" ThcM iu« beavtltel Tolaawa. All the ptoatvmble trnjafmuA of wUdi Vtm mb^Hlt b capable i« pvt bdbce the 
reader. There ts no inculcation of reli^one dogma through the etde of religiou art. The tnatmcnt is catholic, n«it 
Roman catholic. The book ia aa ftill of dainty dericea , aa of finciftil and graceful thonehta. Poetry and paiaUnit 

alternate in it. ELach rolume contains some eighty r- -' — * " '~" -* — *- — ^ - -* ' -»-■-- 

by the writer. Theae are ofcourte not pieces of art, 1 

result is, that a aubject fhll of beauty In itself, and si„„ 

Bected with it, la placed before ns in a readable and attraettre form.'wBxAMiifBiu 



J dences , as of finciral and graceful thonehta. Poetry and paiatin|t 
ighty or ninety well -executed woodcuts, and a doaen or so of etchings 
if art, but they are eacellent pictorial aias to faney and mMaory. The 
and sugf^tiTe of higher truths and aaiociatlons in many ways «»• 
I and attraettre form.'wBxAMiifBiu 



JEBB.-A LITERAL TRANSLATION OF THE BOOK OF 

PSALMS; intended to illustrate their Poetical and Moral Structure. To which are added, 
Dissertations on the word *<Selah," and on the Authorship, Order, Titles, and Ptietical 
Features, of the Psalms. By the Rev. John Jbbb, A.M. 2 vols. Svo. 91s. cloth. 

JEBB AND KNOX -THIRTY YEARS' CORRESPONDENCE 

between John Jebb. D.D. F.R.S. Bishop of Limerick, Ardfert, Aghadoe, and Alexander Knox, 
Esq. M.R.I.A. Edited by the Rev. Charles Forstku, B.D. Rector of Stisted, fbrnserly 
Domestic Chaplain to Bishop Jebb. NewEditiun. 2 vol*. 8vo. Ws. doth. 

JEFFREY. - CONTRIBUTIONS TO THE EDINBURGH 

REVIEW. By Francis Jsrr rev, now One of the Judges of the Court of Session in Scotland. 
New Edition. 8 vols. Svo. 428. cloth. 
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JOHNSON.-THE FARMER'S ENCYCLOPJIDIA, 

And Dictionary of Rural Affain: embracing^ all the recent Discoveries in Afi^ricaltnral Che- 
mistry; adapted to the comprehension of unscientific readers. By Cuth bbrt W . Jo h n son, 
Esq. P.R.S. fianrister-at-Law; Editor of the '* Farmer's Almanack," &c. 8vo. with Wood 
Engravings, d^. 10s. cloth. 

JOHNSON.-THE WISDOM OF THE RAMBLER, ADVEN- 

TURBR, and IDLER; containing 110 of the best Essays. By Samuel ^hnson, LL.D. 
Fcp. 8VO. 78. cloth. 

JONES'S GUIDE TO NORWAY, AND SALMON-FISHER'S 

POCKET COMPANION; founded on Experience collected hi the Country. Edited by 
Frkdrric Tolprbt, Esq. Author of *'The Sportsman in France," and "The Sportsman in 
Canada." IVith Frontispiece and Viniette Title, and Engravings of the proper Flies, beau- 
tifully coloured, in exact imitation of the originals. Fcp. 8vo. 15s. cloth. 

KEMBLE.-THE SAXONS IN ENGLAND : 

a History of the English Commonwealth til) the poriod of the Norman Conquest. By John 
Mitch SLL Kbmblb, M.A. F.C.P.S., &c. 2 vols. 8vo. 98s. cloth. 

*' The wnrfc throoghoat cotiTeyi a clearer Men of (he life and character of the Saxons in Knglnad than an3rthinff 
met with elmwhcre. . . .ThiK aceonnt of Th€ Sajcona in Sn^amd will indicate iu hietorital and arciuBologieal valae ; 
but tlieec are not its onW usee. The lawyer will flad in ite page* the Kernu of onr common law, Mpeciallj relating 
to land ; and the ethnofogiat or political philoeopber will oMet with much tMistanec in hie inquiries into the early 
soaal condition of maaklnd."— SrscxaToa. 

KINDERSLEY.-THE VERT JOYOUS, PLEASANT, AND 

REFRESHING HISTORY of the Feats, Exploits, Triumphs, and Achievementa of the Good 
Knight, without Fear and without Reproach, the gentle LORD DE BAYARD. Set forth in 
English by Edward Cockburn Kindbrslby, Esq. Square post 8vo. with Ornamental 
Headings, and Frontispiece by B. H. Wehnert, 9s. 6d. cloth. 

KIP.-THE CHRISTMAS HOLTDAYS IN ROME. 

By the Rev. W. Inorahak Kip. M.A. Edited by the Rev. W. Sbwell, B.D. Fellow and 
Tutor of Exeter College, Oxford. Kew Edition. Fcp. 8vo. 58. doth. 

*' The stjrle is light, lively, and appropriate. The descriptions are short and striking ; and we knew not where so 
mach information respecting the crremoniet, holydajs, resoorces, and priest- life of the cnurch of Boms, can be fonad 
in so brief a compass, or in a shape so amusing sod attnctire." — At(.a.s. 

KIRBY&SPENCE.-AN INTRODUCTION TO ENTOMOLOGY ; 

Or, Elements of the Natural History of Insects : comprising an account of noxious and useful 
Insects, of their Metamorphoses, Food, Stratagems, Habitations, Societies, Motions, Noises, 
Hybernation, Instinct, &c. By W. Kirbt, M.A. F.R.S. & L.S. Rector of Barham ; and W. 
Spbncb, Esq. F.R.S. & L.S. New Edition. 2 vols. 8vo. with Plates, 31s. 6d. cloth. 

KNOX.-REMAINS 0¥ ALEXANDER KNOX, ESd 

Of Dublin, M.R.I.A , containing Essays, chiefly explanatory of Christian Doctrine, and 
Confidential Letters, with Private Papers, illustrative of the Writer's Character, Sentiments, 
and Life. New Edition, 4 vols. 8vo. 4^2. 8s. cloth. 

LAING.-THE CHRONICLE OF THE KINGS OF NORWAY, 

Yrom the Earliest Period of the History of the Northern Sea Kings to the Middle of the Twelfth 
Century, commonly called THE HEIMSKRINGLA. Translated flrom the Icelandic of 
Snorro Sturleson, with Notes, and a Preliminary Discourse, by Samubl IjAimo, Esq. 
8 vols. 8vo. 36s. cloth. 

LAING.-A TOUR IN SWEDEN, 

In 1888 ; comprising observations on the Moral, Political, and Economical State of thd Swedish 
Nation. By Samubi. Laimo, Baq. 8vo. 12s. cloth. 

LANDOR.-THE FOUNTAIN OF ARETHUSA. 

By Robert Eyres La n dor, M.A. Author of **The Fawn of Sertorius," "The Impious 
Feast," Tragedies, &c.^ 2 vols, post 8vo. 18s. cloth. 

" The pecttlLir sonree of interest ia The FtmnUnn o/Arethvm is the exhibition of modem society froip the mere 
philosophical or rational point of view ; bnt there is a gooil desi more in the work, which for some readen will poeaesa 

Eater attraction. The introductory part contains some nice Jtlineation of character and pleaaant d«.>«crlption in 
gland and Germany, marked with a quiet humour. The Journey to the Elyaian fields ia ful of strange ngatasUc 
incvients and scenes, powerftil though somewhat tiieatrieal. There are learned, Arndful, and gorgeous deseripiicms 
of new Borne and iU region : but the second source of peculiar mlerekt is the graphic re«i\ al of ancient stories, or the 
sketches of ancient great men, which will remind the rt advr of the aaUior's previous work, The Fawn of 8ertori%u." 

SrscTATon. 
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NEW WORKS AND NEW EDITIONS 



LANETON PARSONAGE: 

A Trie for Children, on the Practical Use of a portion of the Chnrch Catechism. Br the 
Author of " Amy Hubert.*' Edited by the Rev. W. Skwkll, B.D. FeUow of Exeter CtMege, 
Oxfonl. New ^ition. ParU I and il. Fcp. 8vo. 5*. each } and Part III. 6.., cloth. 

LARDNER'S CABINET CYCLOPiGDIA; 

Comprisinfc a Series of Original Works on History, Biog^raphy, Natural Philosophy, Natural 
History, Literature, the Sciences, Arts, and Manufactures. By Bishop Thiblwali, Sir 
Jambs Mackintosh, Sib John Hbbschel, Sib Waltbb Scott, Thomas Moorb, 
RoBBBT Southby, Bud Other eminent Writers. 
Tlie Series, complete, in One Hundred and Thirty-three Volumes, ^^89. IBs. The works, 
separately, 6s. per volume. 



7%e SerUt eompriseir— 



1. Bell's History of Russia S vols. 18s. 

i. BelPs Lives of British Poets . . 1 voU. l«s. 
8. Brewster's Treatise on Optics. 1vol. 6s. 

4. Cooley's History of Maritime 

andlnland Discovery Svols. IBs. 

5. Crowe's History of France .... 8 vols. 18s. 

6. De Morgan's Treatise on Pro- 

babiUties 1vol. 68. 

7. De Sismondi's History of the 

Italian Republics 1 vol. 66. 

8. De Sismondi's Fall of the 

Roman Empire J vols. 19s. 

0. Donovan's Treatise on Chemis- 
try 1 vol. 6s. 

10. Donovan's Domestic Economy 9 vols. 13s. 

11. Dunham's History of Spain 

and Portug^ 5 vols. 80s. 

19. Dunham's History of Den- 
mark, Sweden, and Norway. . 8 vols. 18s. 

18. Dunham's History of PoUind . 1 vol. 6s. 

14. Dunham's History of the Ger- 

manic Empire 8 vols. 18s. 

15. Dunham's History of Europe 

during the Middle Ages .... 4 vols. 94s. 

16. Dunham's Uvea of British 
Dramatists 9 vols. 19s. 

17. Dunham's Lives of Early Wri- 

ters of Great BriUin IvoL 6s. 

18. Fergus's History of the United 

Sutes 9 vols. IftB. 

19. Fosbroke's Grecian and Ro- 

man Antiquities 9vols. 19B. 

90. Forster's Lives of the States- 

men of the Commonwealth. . 5 vols. 80s. 

91. For8ter,Mackintosh,andCour- 

tenay's Lives of British 
Statesmen 7vols. 49b. 

99. Gleig's Lives of Military Com- 
manders 8 vols. 18b. 

98. GrstUn's History of the Ne- 

therhmds 1vol. 6s. 

94. Henslow's Treatise on Botany 1vol. 68. 

96. Herschel'sTreat. on Astronomy 1 vol. 6s. 
90. Herschel's Prelim. Discourse 

on the Study of Natural Phi- 
losophy 1 vol" 

97. History of Rome 9 vols. 

98. History of Switzerland 1 vol. 

99. Holland's Treatise on the Ma- 
nufactures in Metal 8 vols. 

80. James's Livesof Foreign SUtcs- 

men ^^ols- 30s. 



6s. 
12s. 

68. 

18s. 



6s. 
6^ 
6s. 
6s. 
6s. 



81. Kater and Lardner's Treatise 

on Mechanics 1 voL 

82. Keightley's Outlines of History 1 vol. 
88. Lardner's Treat, on Arithmetic 1 vol. 
84. Lardner's Treat on Geometry. 1 voL 
35. Lardner's Treatise on Heat . . 1 vol. 

86. Lardner's Treatise on Hydro- 

statics snd Pneumatics — 1 voL 68. 

87. Lsrdner and Walker's Electri- 

city and Magnetism 9 vols. 19s. 

88. Mackintosh, Wallace, and Bell's 

History of England 10 vols. 60a. 

80. Montgomery and Shelley's 
Lives of Itslian, Spanish, and 
Portuguese Authors 8 vols- 18*. 

40. Moore's History of Ireland — 4 vols. 24s. 

41. Nicolas's Chronol. of History. 1 vol. 6«. 
49. PhilUps's Treatise on Geology. 9 vols. 12s. 

43. Powell's Histoiy of Natural 

Philosophy 1vol. Os. 

44. Porter's Treatise on the Manu- 

fhctureofSiik I vol. 6«. 

45. Porter's Treatise on the Ma- 
nufacture of Porcelain and 

Glass 1 vol. 6s. 

46. Roscoe's Lives of Brit. Lawyers 1 vol. 6e. 

47. Scott's History of Scotland. ... 2 vols. 12s. 

48. Shelley's Lives of French Au- 

thors 9vol8. 12b. 

40. ShnckardandSwainson'slYea- 

tise on Insects 1 voL 6s. 

60. Southey's lives of Britbh Ad- 

mirals Svols. 90s. 

61. Stebbing>s Hist of the Church 9 vols. 18s. 
69. Stebbing's History of the Re- 
formation 9vols. 

68. Swainson's Prelim. Discourse 

on Natural History 1 vol- 

64. Swainson's Natural History 

and Classiflcation of Ani- 
mals 1^0^ 

65. Swainson's Habits and In- 
stincts of Animals. 1 vol. 

66. Swainson's Quadrupeds 1 vol. 

67. Swainson's Birds 2vols. 

58. Swainson's Fish, Reptiles, &c. 2 vols. 12s. 

59. Swainson's Shells and Shellfish 1 vol. 6s. 

60. Swainson's Animals in Mena- 
geries 1 vol. 6s. 

61. Swainson's Taxidermy and Bib- 
liography 

62. Thiriwairs History of Greece 



128. 



68. 
68. 

12. 



I vol. 6s. 
svols. 488. 



LATHAM.-ON DISEASES OF THE HEART. 



Lectures on Subjects connected with Clinical Medicine; comprising Dis^m of the H^^ 
Byp! M. LATHiM, M. D., Physician Extraordinary to the Queen ; and late Physciiau to 8t. 
Bartholomew's Hospitol. New Edition. 2 vols. 12mo. 168. cloth. 
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LEE-ELEMENTS OF NATURAL HISTORY. 

For the use of ScbooU and Yonnic Persons ; comprUingp the Principles cff Classification 
intersiiersed with amusing and instructive orijrina] Accounts of the most remarkable Animals. 
By Mrs. R. Lbs. lamo. with Fifty-fiTe Woodcats, 78. 6d. bound. 

LEE -TAXIDERMY; 

Or, the Art of Collecting, Preparing, and Mounting Objects of Natural History. For the 
use of Museums and Travellers. By Mrs. R. Lbb. NewEdition, improved, with an account 
of a Visit to Walton Hall, and Mr. Waterton's Method of Preserving Animals. Fcp. 8ro. 
with Woodcuts, 78. cloth. 

L. E. I.-TIIE POETICAL WORKS OF LETITIA ELIZABETH 

LANDON. New Edition, 4 vols. fcp. 8vo. with Illustrations by Howard, &c. 288. cloth ; 
or £2, 48. ocund in morooco. 

The following Works Beparately :-% 
The IMPROVISATRICE. Fcp. lOs. 6d. cloth, i The GOLDEN VIOLET. Fcp. 8vo. lOs. «d. cloth. 
The VENETIAN BRACELET. 10s.6d. cloth. I The TROUBADOUR. Fcp. 8vo. 10a. 6d. cloth. 

LESLIE -MEMOIRS OF THE LIFE OF JOHN CONSTABLE, 

Esq. ILA. Composed chiefly of his Letters. By C. R. Lbslib, Esq. R.A. New Edition, 
with further Extracts from his Correspondence. With two Portraits (one from a new Sketch 
by Mr. Leslie), and a Plate of ** Spring," engraved by Lucas. Small 4to. 218. cloth. 

LETTERS TO MY UNKNOWN FRIENDS. 

By A Lady, Author of " Twelve Years Ago.'* New Edition. Fcp. Bvo. te. 6d. cloth. 

LINDLEY.-INTRODUCTION TO BOTANY. 

By J. LiNDLBY, Ph.D. F.RS. L.S. &e. Professor of Botany in University College. London. 
New .Edition, with Corrections and copious Additions. 2 vols. 8vo. with Six Plates and 
numerous Woodcuts, 24s. cloth. 

LINDLEY.-A SYNOPSIS OF THE BRITISH FLORA, 

Arranged according to the Natural Orders. By Professor Joh n Lindlby, Ph.D., F.R.S., ftc. 
New Edition, with numerous additions and corrections. 12mo. lOs. 6d. cloth. 

LINDLEY.-THE THEORY OF HORTICULTURE; 

Or, an Attempt to explain the Principal Operations of Gardening upon Physiological Prin- 
ciplea. By Professor John Limdi.by, Ph.D. F.R.S. 8vo. with Woodcuta, 128. cloth. 

LINDLEY.- GUIDE TO ORCHARD AND KITCHEN GARDEN; 

Or, an Account of the most valuable Fruits and Vegetables cultivated in Great Britain : with 
Kalendars of the Work required in the Orchard and Kitchen Garden during every month in the 
year. By G. Lindlby, Cf.M.H.S. Edited by Professor J Likdlby. 8vo. 168. cloth. 

LINDO.-HISTORY OF THE JEWS OF SPAIN AND 

FORTtTGAL, firom the Earliest Times to their Final Expulsion from those Kingdoms, and 
their subsequent Dispersion : with complete Translations of all the Laws made respecting 
them durini: their long Establishment in the Iberian Peninsula. By E. H. Lin do. Author of 
the '* Jewish Calendar." With Views of the Ancient Synagogues or Toledo, and Pac-simiies 
of Inscriptions. 8vo. 128. cloth. 

IINWOOD.-ANTHOLOGIA OXONIENSIS, 

Sive Florileginm e lusibus poeticis diversorum Oxoniensium Gnecis et Latinis decerptum. 
Curante Gulielmo Linwool, M.A. JSdis Christi Alummo. 8vo. 148. cloth. 

lOUDON.-THE AMATEUR GARDENER'S CALENDAR: 

Being a Monthly Guide as to what should be avoided, as well as what sliould be done, in a 
Garden in each Month : with plain Rules how to do what is requisite; Directions for Laying 
Out and Planting Kitchen and Flower Gardens, Pleasure Grounds, and Shrubberies ; and a 
short Account, in each Month, of the Quadrupeds, Birds, and Insects then most injurious to 
Gardens. By Mrs. Loupon. 16mo with Wood Engravings, 7s. 6d. cloth. 

LOUDON.-THE LADY'S COUNTRY COMPANION; 

Or, How to Eidoy a Country Lite Rationally. By Mrs. Loudon, Author of " Gardening for 
Ladies,*' &c. r4ew Edition. Fcp. 8vo. with Plate and Wood Engravings, 78. 6d. cloth. 
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LOUDON -SELF-INSTRUCTI(m FOR YOUNG GARDENERS, 

Foresters, Bailiffs, Land Stewards, and Farmers; in Arithmetic, Book-ke^jiins. Geometry. 
Mensuration, Practical Tris^onometrv, Mechanics, Land-Sonreyiar, Leveiling, Plwininy and 
Mapping, Architectural Drawing, and Isometrical Projection and PerapectiTe; with £xamples 
shewing their applications to Horticulture and Agricultural Purposes. By the late J. C. 
Loudon. With a Portrait of Mr. Iioadon, and a Memoir by Mra. London. 8vo. with Wood- 
cats, 7s. 6d. cloth. 

LOUDON-AN ENCYCLOPEDIA OF GARDENING : 

PresentinfT, in one systematic view, the History and Present State of Gardening in all Conn* 
tries, and its Theory and Prsctice in Great Britain: with the Management of the Kitchen 
Garden, the Flower Garden, Laying-out Grounds, &c. By J. C. Loudon. New Edition, 
enlarged and improved. 8to. with nearly 1,000 Engravings on Wood, 50s. cloth. 

LOUDON.-AN ENCYCLOPJIDIA OF TREES AND SHRUBS : 

being the " Arboretum et,Fniticetam Britannicnm*' abridged : containing the Hardy Trees 
and shrubs of Great Britain, Native and Foreign, ScientincallY and Popularly Described ; 
with their Propagation. Culture, and Uses in the Arts ; and with Engrayings of neariv all 
the Species. Adaptect for the use of Nurserymen, Gardeners, and Foresurs. By J. C 
Loudon. 8vo. with 2,000 l^ngravin^s on Wood, £2. 10s. cloth. 

A New Edition of the Orisrinal Work, in 8 vols. 8vo. with above 400 Octavo Plates of Trees;, 
and upwards of 3,500 Woodcuts, j6'10, cloth. 

LOUDON.-AN ENCYCLOPJIDIA OF AGRICULTURE: 

Comprising the Tlieory snd Practice of the Valuation, Transfer, Laying-out, Improvement, 
and Management of Landed Property, and of the Cnltivation and Economy of the Animal and 
Vegetable productions of Agriculture : including all the latest Improvements, ageneral History 
of Agriculture in all Countries, a Statistical View of its present State, with Sofgestions for 
its future progress in the British Isles ; and Supplement, bringing down the work to the year 
1844. By J. C. Loudon. New Edition. 8vo. with upwards of 1,100 Engraviags on Wood* 
je2. lOs. cloth.— The SuppLKMBNT separately, Ss. sewed. 

LOUDON.-AN ENCYCLOPJIDIA OF PLANTS: 

Including all the Plants which are now found in, or have been introduced into, Great Britain s 
giving their Natural History, accompanied by such descriptions, engraved figures, and 
elementary details, as may enable a beginner, who is a mere English reader, to discover the 
name of every Plant which he may find m flower, and acquire all the information respecting 
it which is useftil and interesting. By J. C. Loudow. The Specific Characters by an 
Eminent Botanist; the Drawings bv J. D. C. Sowerby. New Edition with Supplement, and 
new General Index. 8vo. with nearly 10,000 Wood Engravings, jfiTS. 18s. 6d. cloth. 

LOUDON.-AN ENCYCLOPJIDIA OF COTTAGE, FARM, AND 

VILLA ARCH ITECTURE and FURNITURE ; containing numerous Designs, from the Villa 
to the Cottage and the Farm, including Farm Houses, Farmeries, and other Agricnltniml 
Buildings ; Country Inns. Public Houses, and Parochial Schools ; with the requisite Fittings- 
up. Fixtures, and Furniture, and appropriate Offices, Gardens^ and Garden Scenery: each 
Design accompanied by Analytical and Critical Remarics. By J. C. Loudon. New Edition, 
edited by Mrs. Loudon. Svo. with more than 9,000 Engravings on Woodj ^g9, 9s. doth.— 
The Supplement, tepatately, Svo. 7s. 6d. sewed. 

LOUDON. -HORTUS BRITANNICUS: 

A Catalogue of all the Plants imtigenons to or introduced into Britain. Br J. C. Loudon. 
8d Edition, with a New Supplembnt, prepared, under the direction of Mr. Loudon, by 
W H. Baxtbb, and revised by Gborgb Don. 8vo. 81s. 6d. cloth. 



LOUDON.-- HORTUS LIGNOSIS LONDINENSIS; 

Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of Londo 
which are aoded, their usual prices in Nurseries. By J. C. Loudon. Svo. 7s. 6d. doth, 



LOUDON. -THE SUBURBAN GARDENER AND VILLA 

COMPANION ; comprising the Choice of a Villa or Suburban Residence, or of a situation on 
which to form one ; tne Arrangement and Furnishing of the House ; and the Laying-ont, 
Pl.anting, and general Management of the Garden andC?rounds; the whole adapted forgrounds 
from one perch to fifty acres and upwards in extent; intended for the instmction of those 
who know little of Gardening or Rural Afi'airs, and more particularly for the use of Ladies. 
By J. C. Loudon . Svo. with above 300 Wood Engravings, SOs. cloth. 

LOW. -ON THE DOMESTICATED ANIMALS OF GREAT 

BRITAIN ; coroprehendinji^ the Natural and Economical History of the Species and Breeds: 
Illustrations of the Properties of External Form ; and Observations on the Principles and 
Practice of Breeding. By David Low, Esq. F.R.9.E. Professor of Agriculture in the Uni- 
vereity of Edinburgh. Svo. with Engravings on Wood, SSs. cloth. 
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LOW. -THE BREEDS OF THE DOMESTICATED ANIMALS 

Of Great Britain Pescribed. By David Low, Esq. P.R.S.E. The Plates from Drawin?8 by 
W. Nicholson, R.S.A. reduced from a Series of Oil Paintings, executed fur the Agricultural 
Mnaenm of the University of Edinbnrrh, by W. Sliiels, R.S.A. 2 vols, atlas quarto, with .*>« 

1>lates of animals, beaotifullv coloured after Nature, ^^16. 168. half-bound in morocco.— Or 
n four separate portions, ss follows : 

The OX. Atlas quarto, with 22 plates, :e^. 16s. 6d. hnlf-bonnd in mopocro. 
The SH KRP. Atlas qnsrto, with 21 plates, d^. 16s. 6<1. half-bound in mornrco. 
The HOIlSB. Atlas quarto, with 8 pistes, ;<r3, half-bound in morocro. 
The HOG. Atlas quarto, with 5 plates, te2. 28. half-bound in morocco. 

LOW.-ELEMENTS OF PRACTICAL AGRICULTURE; 

Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, snd tlio 
Economy of the Farm. By D. Low, Esq. F.R.S.B. New Edition, with Alterations and Addi- 
tiona, and an entirely new set of above 200 Woodcuts. 6vo. 21a. cloth. 

LOV.-ON LANDED PROPERTY 

And the ECONOMY of ESTATES ; comprehending^ the Relation of Landlord and Tenant, 
and the Principles and Forms of Leases ; Farm-Bnildings, Enclosures. Drains, Embank- 
ments, and other Rural Works; Minerals; and Woods. By David Low, Eaq. F.R.S.E. 
8vo. with numerous Wood Eugravlngs, 218. cloth. 

LOW.~AN INQUIRY INTO THE NATURE OF THE SIMPLE 

BODIES OF CHEMISTRY. By D. Low. F.R.S.E. Auibor of " Elements of Practical Agricul- 
ture," " A Treatise on Landed Property and the Economy of Estates," " A Treatise on the 
Breeds of the British Domesticated Anii:tal8," f>The Bn'eds of the Domestiratod Animals of 
Great Britain lUnstrated and Described." 2d Edition, enlarged and improved. 8vo. 9«. cloth. 

MACAULAY.-THE HISTORY OF ENGLAND FROM THE 

ACCESSION OF JAMES U. By Thomas Babbixoton Macaulat. New Edition. 
Vols. 1. and U. 8vo. S28. cloth. 

MACAULAY.-CRITICAL AND HISTORICAL ESSAYS CON- 

TRIBUTED to The EDINBURGH REVIEW. By Thomas Babington Macaulay. 
New Edition. S vols. 8vo. SSa. cloth. 

MACAULAY.-LAYS OF ANCIENT ROME. 

With ** Ivry" and <* The Armada." By Thomas Babinotom Macaulay. New Edition. 
lOmo. 48. 6d. cloth ; or lOs. 6d. bound in morocco. 

MR. MACAULAY'S LAYS OF ANCIENT ROME. 

With numerous II lustrations. Original and ft-oni the Antique, drawn ou Wood by George 
Scharf, Jun. and engraved by Samuel Williams. New Edition. Fcp. 4to. 2l8. boards ; 
morocco, 43s. 

MACKAY.-THE SCENERY AND POETRY OF THE ENGLISH 

LAKES ; a Summer Ramble. By Ch arlbs Mack ay, Esq. LL.I). Author of ** The Thames 
and its Tribatarics," &c. 8vo. with beautiful Wood Engravings from Original Sketches, 
148. cloth. 

MACKINTOSII.-SIR JAMES MACKINTOSIPS MISCELLA- 
NEOUS WORKS; including his Contributions to TUB EDINBURGH REVIEW. Edited 
by RoBBRT Jam ks Mack i ntosh, Esq. 8 vols. 8V0) 42b. cloth. 

MACKINTOSH.-THE LIFE OF SIR THOMAS MORE. 

By Sir Jambs Mackintosh. Reprinted from the Cabinet Cyclopaidia. Fcp. 8vo. with 
Portrait, 68. cloth ; or bound in vellum, bs. 

M'CULLOCH.-A DICTIONARY, GEOGRAPHICAL, STATIS- 

TICAL, AND HISTORICAL, of the various Countries. Places, and Principal Natural ObjecU 
in the WORLD. By J. R. M'Culloch, Esq. New Edition. 2 vols. 8vo. with Six large 
Maps, 10*4. cloth. 

*»* The new Articles have been printed separately, aa a Supplement to the former Edition. 
They comprise a ftdl Account of the Present Suie of the United Kingdom, the Oregon Terri- 
tory, ftc. 8V0. 58. sewed. 

M*CULLOCH.-AN ACCOUNT, DESCRIPTIVE AND STATIS- 
TICAL, of the BRITISH EMPIRE ; exhibiting ita Rxtent, I'hysical Capscitiea, Population, 
Industry, and avil and Religious Institutions. By J. R. M'Culloch, Esq. New Edition 
corrected, enlarged, and greatly improved. 2 thick vols. 8vo. dr2, 28. cloth. 
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M'CULLOCH.-A DICTIONARY, PRACTICAL, THEORETI- 
CAL, AND HISTORICAL, OF COHMRRCB AND COMMERCIAL NAVIGATION. IHii»- 
tnted with Maps and Plins. By J. R- M'Culloch, Etq. New Edition, corrected, enlnscd, 
and improved ; with a Supplement. 8vo. 50s. cloth ; or 55a. half bound in rostia. 

The SvppLBMBNT to tho Bditioni pablished in 1844 and IdiO, may be bad aepantely, 
price 4s. 6d. sewed. 

M'CULLOCH.-A TREATISE ON THE SUCCESSION TO 

PROPERTY Vacant by Death: inclodtn^ Inquiries into the Influence of Primogcnitnre, 
Entails, the Law of Compulsory Partition, Foundations, ftc- over the Public Interests. By 
J. R. M'Cui.L0CH, Esq. 8vo. 6s. 6d. cloth. 

M'CULLOCH.-THE LITERATURE OF POLITICAL ECO- 

NOMY : being a Classified Catalorue of the principal Works in the diferent departments of 
Political Economy, with Historicd, Critical, and Biographical Notices. By J. R. WCvujoch, 
Esq. 8to. 14S. cloth. 

M'CULLOCH.-A TREATISE ON THE PRINCIPLES AND 

PRACTICAL INFLUENCE of TAXATION and the FUNDING SYOTBM. By J. R. 
M*Cui*u>ch, E^. 8to. 10s. cloth. 

MADAME DE MALGUET : 

A Tale of 1 820. S vols, post 8vo. Sis. boarda. 

*' Oae of the miMi fkMbuktins prodaeUoa* of the pr— at Amy. Th* vtoiy !■ well tald ; and the laeldcBta mn aO 
irnmpad together with the tkill of a painter aad the hand of a master. Few worka of flctlon have appcued «C aay 
Ume, and fcwvr ettll in more reocBt daya, wAikh will bcw aay oompwiaoB witii thU. in all the f antial altonmtM of 

a KOOd BOTel."— OBaBftTBK. 

MAITLAND.-THE CHURCH IN THE CATACOMBS : 

A Description of the Primitive Church of Rome. lUnstrated by its Sepulchral Remains. By 
Charles M aitlam d, M.D. New Edition, corrected. 8vo. with numerous Wood Engravings, 
I4S. cloth. 



MARCET.-CONYERSATIONS ON CHEMISTRY; 

In which the Elements of that Science are fkmiliarly Explained and Illustrated by B 
By Jan B Marcet. New Edition, enlaii^ and improved. S vols. fcp. 8vo. lis. 



MARCET.-CONVERSATIONS ON NATURAL PHILOSOPHY; 

In which the Elements of that Science are familiarly explained. By Janb Marcbt. Kcw 
Edition, enlarged and corrected. Fcp. 8vo. with 3S Plates, 10s. fid. cloth. 1 

MARCET.-CONVERSATIONS ON POLITICAL ECONOMY; 

In which the Elements of that Science are familiarly explained. By J a if r Marcbt, New i 
Edition revised and enlarn^ed. Fcp. 8vo. 7s. 6d. doth. 

MARCET.-CONVERSATIONS ON VEGETABLE PHYSIO- 

Li)OY; comprebendinjc the Elements of BoUny, with their application to Agricoltare. 
By J anr Marcet. New Edition. Fcp. fivo. with 4 PlateS| 9s. cloth. 

MARCET.-CONVERSATIONS ON LAND AND WATER, i 

By Jan R Marobt. New Edition, revised and corrected. With a coloured Map, ahewiiig ' 
the comparative altitude of Mountains. Fcp. 8vo. 6s. 6d. cloth. 

MARGARET PERCIVAL. 

By the Author of '* Amy Herbert.'* Edited by the Rev. W. Sbwbll, B.D. Fdlow and Tutor 
of Exeter College, Oxford. New Edition. S vols. fcp. 8vo. 13s. cloth. 

MARRYAT.-BORNEO AND THE EAST INDIAN ARCHI- 

PELAGO. By Francis S. Marrtat, late Midshipmsn of H.M.S. Samarang, Surveying 
Vessel. With many Drawings of Costume and Scenery, from Original Sketches made on the 
spot bv Mr. Marryat. Imp. 8vo. with numerous Lithographic Plates and Wood Bngnvings, 
Sis. 6d. cloth. 

M iRRYAT -MASTERMAN READY ; 

Or, the Wreck of the Pteriflc. Written Ibr Young People. By Captain F. Marrtat, C.B. 
Author of " Peter Simple," ftc. 8 vols. fcp. SvoTirith Wood Engravings, 9Ss. 6d. cloth. 
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M4RRYAT.-THE MISSION ; 

or, tscenei in Africa. Written for Yonngr People. B7 CtpUin F. Maebyat, C.B. Antbor of 
** MMterman Re <dy,** &c. 2 vols. fcp. 8yo. 19<. doth. 

MARRYAT.-THE PRIVATEER'S-MAN ONE HUNDRED 

YEARS AGO. By Captain F. Marryat, C.B. Author of ** Maitermaa Ready/' «cc S voli* 
ftp, 8vo. 138. cloth. 

MARRYAT.-THE SETTLERS IN CANADA. • 

Written for Yonnir People. By Captain F. Ma rryat, C.B. Author of ** Maaterman Ready." 
&c. New Edition. Fcp. 8vo. with 3 lUnatrationa, 7s. 6d. cloth. 

MATTEUCCI.-LECTURES ON THE PHYSICAL PHJINO- 

MBNA OF LI VINO BEINGS. By Sionor Carlo Mattbucci, Professor in the University 
of Pisa. Translated nnder the superintendence of J. Pereira, M.D.F.R.S. Vice-President of 
the Royal Medical and Chimrffical Society. Iftmo. 98. cloth. 

MAUNDER.-THE TREASURY OF NATURAL HISTORY; 

Or, a Popular Dictionary of Animated Nature : in which the Zooloi^cai Characteri»tics that 
distinfculsh the different Classes, Genera, and Species are combined with a variety of interest- 
ing Information illustrative of the Habits, Instincts and General Economy of the Animal 
Kingdom. To which are added, a Syllabus of Practical Taxidermy, and a Glossarial Appen- 
dix. Embellished with Nine Hundred accurate En^ravimrs on Wood, from Drawings made 
expressly for this work. By 0amubl Maundbr. New Edition. Fcp. 8vo. lOa. cloth ; bound 
in roan* 138. 

MAUNDER.-THE BIOGRAPHICAL TREASURY; 

Consisting of Memoirs, Sketches, and brief Notices of above 13,000 Eminent Persons of all Ajre. 
and Nations, firom the Earliest Period of History ; forming a new and complete Dictionary 
of Universal Biography. By Samubl Maunobr. New Edition, revised throughout, and 
containing a copious Supplement. Fcp. 8vo. 10b. cloth ; bound in roan, las. 

MAUNDER.-THE TREASURY OF HISTORY; 

Comprising a General Introductory Outline of Universal History, Ancient and Modem, and a 
Series of separate Histories of every principal Nation that exists; their Rise, Progress, and 
Present Condition, the Moral and Social Character of their respective inhabitants, their 
Religion, Mannen, and Customs^ frc By Samubl Maunobr. New Edition. Fcp. 8vo. lOs. 
clotn ; bound in roan« 13s. 

MAUNDER.-THE SCIENTIFIC & LITERARY TREASURY; 

A new and popular Encyclopedia of Science and the Belles-Lettres ; including all Branches of 
Science, and every Subject connected with Literature and Art. The whole written in a familiar 
style, adapted to the comprehension of all persons desirous of acquiring information on the 
snbjecU comprised in the work, and also adanted for a Manual of convenient Reference to the 
more instructed. By S. Maundbr. New Edition. Fcp. 8vo. 10b. cloth; bound in roan. 13s. 

MAUNDER.-THE TREASURY OF KNOWLEDGE, 

And LIBRARY of REFERENCE: in Two Parts. 18th Edition, thoroughly revised and 
enlaiged. Fcp. 8vo. lOs. cloth ; bound in roan, 138. 
*»* The princiiMd contents of the present new^and thoroughly revised edition otj^ The 



British Peerage ; and various useftil Tabular Addenda. 

MAXIMS AND PRECEPTS OF THE SAVIOUR : 

Being a Selection of the most beautiful Christian Precepts contained in the Four Gospels ; 
illustrated by a series of Illuminations of original chsracter, founded on the Passages— 
"Behold the Fowls of the Air,** &c., "Consider the liUes of the Field,'* tec. In a rich 
binding, in the style of the celebrated opus Angllcom. Square fcp. 8vo. 31s.; or 80s. 
bound in morocco. 

MEMOIRS OF THE GEOLOGICAL SURVEY OF GREAT 

BRITAIN, and of the Museum of Economic Geology in London. Published by order of the 
Lords Commissionen of Her Majesty's Treasury. Royal 8vo. with Woodcuts and 9 large 
Plates (seven coloured), 2ls. cloth ; and Vol. II. in Two thick Parts, with 83 Plates (three 
coloured), and numerous Woodcuts, 43s. cloth, or, separately. Sis. each Part. 
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MILNER.-THE HISTORY OF THE CHURCH OP CHRIST. 

By the Rev. Joseph Milkbb, A.M. With Additions and Corrections by the Late Her. 
Isaac Milnbr, D.D. F.ILS. A New Edition, revised and corrected thronictioat, by the 
Rev. T. Grantham, B.D. Rector of Brsmber, and Chaplain to the Lord Bishop of Klkiafe. 
4 Tols. 8yo. ^2. las. cloth. 

THE MIRACLES OF OUR SAVIOUR (ILLUMINATED). 

With rich and appropriate Borders of oriirinal Design, a series of Illuminated Flares of the 
Apostles, from the Old Masters, six lllnminated Uiniatnres, and other embellishmenU. By 
the Illnminator of the ** Parables.'* Square fcp. 8vo. in massive carved covers, 21s.; or 
bound in morocco. SOa. 

MITCHELL.-JOURNAL OF AN EXPEDITION INTO THE 

Interior of Tropical Australia, in Search of a Route from Sydney to the Gulf of Carpentaria. 
By LiBUT-CoLONBL Sir T. L. Mftchbll, Knt. D.C.L. Surveyor-General of New South 
Wales, and late elective Member of the Lecislative Council of tbat-Colony. 8vo. with Maps, 
Viewa, and Engravings of Ol^ecto of Natural History, Sis. doth. 



JAMES MONTGOMERY'S POETICAL WORKS. 

New and onlv Complete Edition. With some additional Poema, and Autobiof^nphical 
Prelhces. Couected and Bdited by Mr. MoifTeoMBRV. 4 vols. fcp. 8vo. with Pntrait, and 
Seven othei Plates, 90s. cloth ; or bound in morocco, 36s. 

THOMAS MOORE'S POETICAL WORKS ; 

Containinr the Author's recent Introduction and Notes. Complete in one volume, uniform 
with Lora Byron's and Southcy's Poems. With a New Portrait, by George Richmond, and 
a View of the Residence of the Poet. 8vo. 91s. cloth ; or 48s. bound In morocco. 

*»* Also, an Edition in 10 vols. ftp. 8vo. with Portrait, and 19 Plates, j£9. 10b. cloth; 
bound in morocco. j^4. 10b. 

MOORE'S LALLA ROOKH : AN ORIENTAL ROMANCE. 

With IS Plates from Designs by Corbould, Meadows, and Stephanoff. engraved under | the 
superintendence of Mr. Charles Heath. 8vo. 81s. cloth ; morocco, 85s: or, with India Proof 
Plates. 42s. cloth. 

MOORFS LALLA ROOKH. 

New and Cheaper Edition, uniform in sixe with the smaller Edition of Mr. Macaalay's ** Lays 
of Ancient Rome." With the Autobiographical Prefooe flrom the Collective Edition of 
Mr. Moore's Poetical Worlcs, and a Vignette by D. Maclise, R.A., Engraved on Wood by 
J. Thompson. 16mo. fla. cloth •, or ISs. 6d. bound in morocco, by Hayday. 

MOORE'S LALLA ROOKH : AN ORIENTAL ROMANCE. 

With Four Engravings, from Paintings by Westall. New Edition. Fcp. 8vo. lOs. 6d. doth ; 
or, bound in morocco, 14s. 

MOORE'S IRISH MELODIES. 

Illustrated by D. Maclisb, R.A. Imp. 8vo. with 161 Steel Plates, j^S. Ss. boards ; or 
1^4. 148. 6d. bound in morocco, by Hayday. Proof Impressions (only 800 copies printed, of 
which a few remain), jtfU. 68 boards. 

MOORE'S IRISH MELODIES. 

New and Cheaper Edition, uniform in sise with the smaller Edition of Mr. Macanlay's ** Lays 
of Ancient Rome." With the Autobiographical Preface from the Collective Edition of 
Mr. Moore's Poetcal Worka, and a Vignette by D. Maclise, R.A., Engraved on Wood by 
J. Thompson. 16mo. 6s. doth j or las. 6d. bound in morocco, by Hayday. 

MOORE'S IRISH MELODIES. 

With Vignette Title, Arom a design by Corbould. New Edition. Fcp. 8vo. 10a. cloth ; or, 
bound in morocco, 18s. 6d. 



MOORE.-MAN AND HIS MOTIVES. 

Bv Geobub Moobb, M.D. Member of the B 
of "The Power of the Soul over the Bodi 
Mind." New Edition. Post 8vo. 8s. cloth. 



Bv Geobub Moobb, M.D. Member of the Royal Collon of Physidana, London, &c ; Author 
of "The Power of the Soul over the Body,'^ and *<The Use of the Body in relation to the 
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MOORE.-THE POWER OF THE SOUL OVER THE BODY, 

Considered in relation to Health and Morals. By Obobqb Moobb, M.D. Member of the 
Roya) CoUefre of Phyudans, London &c. New Edition. Post Svo. 7s. 0d. cloth. 



MOORE.-THE USE OF THE BODY IN RELATION TO THE 

MINI). By O 60 ROB Moorb, M.D. Member of the Royal GoUe^eof Physicians, London, 
&c. New Edition. Post 8vo. 9s. cloth. 

MORELL.-THE PHILOSOPHY OP RELIGION 

By J. D. Morell, M.A. Anthor of an Historical andCrIt 
kophy of Europe in the Nineteenth Century." Sto. lis. 



By J. D.^ Morell, M.A. Anthor of an Historical andOrltiqal " View of the SpecnUtiTe Fhilo- 



MOSELEY. THE MECHANICAL PRINCIPLES OF Engi- 
neering AND ARCHITECTURE. By the Rev. H. Mosblby, .M.A. F.R.S.. ProfeMor of 
Natural Philosophy and Astronomy in Kin^*8 Collefi^e, London ; and Anthor of <• Illustrations 
of Practical Mechanics," &c. 6vo. with Woodcuts and Disgrams, 24s. cloth. 

MOSELEY.-ILLUSTRATIONS OF PRACTICAL MECHANICS. 

By the Rev. H. Mosblby, M.A., Professor of Natural Philosophy and Astronomy in King's 
College, London; being the First Volume of the Illustrations of Science by the Professors of 
King's College. New Edition. Fcp. 8ro. with unmerous Woodcuts, 8s. cloth. 

MOSHEIM'S ECCLESIASTICAL HISTORY, 

Ancient and Modern. Translated, with copious Notes, by Jambs Mordock, D.D. New 
Edition, revised, and continued to the present time, by the Rev. Hbnry Soambs, M.A. 
4 vols. 6vo. 488. cloth. 

MURE -A CRITICAL HISTORY OF THE LANGUAGE AND 

UTERATURE OF ANCIENT GREECE. By William Murb, M.P., of CaldweU. 

[Preparing for jhtbUcaHon» 

MURRAY. -ENCYCLOPAEDIA OF GEOGRAPHY; 

Comprisinira complete Description of the Earth : exhibiting its Relatio 
Bodies, its Physical Structure, the Natural History of each Country, and t 
nierce. Political Institutions, and Civil and Social State of all Nations. By Huoh Murray, 



Comprisinira complete Description of the Earth: exhibiting its Relation to the Heavenly 

Bodies,itsFbysicaIStructure, the Natural History of each Cou * 

~ tituf* . —. .. 

_ . byo 

wards of 1,000 other WoodcvU, dii, cloth. 



iry of each Country, and the Industry, Com- 

1 State of all Nations. By Huoh Murray, 

F.R.8.'E. : assisted byother Writers of eminence. New Edition. 8vo. with 82 Maps, and u|>- 



NEALE.-THE CLOSING SCENE ; 

Or. Christianity and Infideliiy contrasted in the Last Hours of Remarkable Persons. By the 
Rev. E asK I N B N K A LB, M. A., Rector of Kirton, Suffolk ; Author of " The Bishop's Daughter," 
** Self-Sacrifice," ** The Ufe-Book of a Labourer," ftc. New Edition. 2 vols. fcp. 8vo. 13s. cloth. 
*»* Sepantely— Vol. I. (First Series), 6s. ; YoV II. (Second Sei ies), 7s. 

NECKER DE SAUSSURE. -PROGRESSIVE EDUCATION ; 

Or, Considerations on the (bourse of Life. Translated and abridged fh)m the French of 
Madame Nbckbr Db Saussurb, by Miss Holland. S vols. fcp. 8vo. 19b. 6d. cloth. 
S« Separately- Vols. I. and IL 12s. ; Vol. III. 7s. fid. 

NOZRANI IN EGYPT AND SYRIA : 

An Eng^Ush Clergyman's Travels in the Holy Land. Second Edition, revised. Fcp. 8vo. te. doth. 
%* Egypt a hose Kingdom ; Jerusalem trodden down of the Gentiles. 

OWEN, -LECTURES ON THE COMPARATIVE ANATOMY 

and PHYSIOLOGY of the INVERTEBRATE ANIMALS, delivered at the Royal College 
of Surgeons in 1843. By Richard Owbn, F.R.S. Hnnterian Professor to the CoUege. 8vo. 
with nearly 140 Wood Engravings. 14s. cloth. 

OWEN. -LECTURES ON THE COMPARATIVE ANATOMY 

and PHYSIOIiOGY of the VERTEBRATE ANIMALS, delivered at the Royal Collqre of 
Surgeons in 1844 and 1846. By Rich a hd Owbn, P.R.S. Hunterian Professor to the Coflege. 
in '! vols. Vol. 1. 8vo. with numerous Woodcuts, 14s. cloth. « 

PARABLES OF OUR LORD (ILLUMINATED). 

PAiiABLES of (JUR LORD, richly illuminated, with appropriate Borders, printed in 
iJokuurs and in Black and Gold ; with a Uekign from one of the early (German Engravers. 
Square fcp. 8vo. 31s. in a massive carved binding} or sus. bound in morocco. 
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PARKES.-DOMESTIC DUTIES ; 

Or, Instructions to Yoanir Married Ladies on the Manag^ementof their Honsebolds, and the 
R^ulation of their Conduct in the Tarions Relations and Duties of Married Life. By Mrs. 
W. Parkbs. New Edition. Fcp. 8vo. 98. cloth. 

PARNELL.-A TREATISE ON ROADS, 

Wherein the Principles on which Roads should be made are explained and illustrated by the 
Plans, Specifications, and Contracts, made use of by Thomas Telford, Esq. on the Holyhead 
Road. By the Rlfcht Hon. Sf a Hbnby Parnbll, Bart. New Edition, gristly enlaiiged. Svo- 
with 9 large Plates, 31s. cloth. 

PARROT -THE ASCENT OF MOUNT ARARAT. 

By Dr. Fbibdrich Parrot, Professor of Natural Philosophy in the UniTersity of Dorpat, 
Russian Imperial Councillor of State, &c. Translated and Edited by W. D. Coolbt, Esq. 
Author of the ** History of Maritime and Inland Discovery,'* Ax. 8ro. with a Map by Ar- 
rowsmith, and Woodcuto, 14s. cloth. 

PASCAL'S MISCELLANEOUS WRITINGS: 

Consisting of Correspondence with Relatives and Friends; Letter on the Death of his Father, 
in a compTete state, fkt>m original sources ; Philosophical Treatises ; Discourse on the '< Pnasion 
of Love'*^ (lately discovered) ; Essay on the Art of Persuasion, and Notes on Eloquence and 
Style; Conversations— On the Condition of the Great, &c.; detached Thoughts and Notes, 
&c. : the greater part never before published in this Country, and large portions from 
Original MSsi. Arranged and translated from the French Edition of M. P. Faug^re, with 
Introduction, Editorial Notices, Notes, &c. ByOBoaoB Pbarcb, Esq. FMtSvo. 88.6d, 

PASCAL'S PROVINCIAL LETTERS : 



'' I 



With an " Essay on Pascal, considered as a Writer and Moralist," by M. Villbhatn, Peer 
of France, late Minister of Public Instruction, &c. Newly translate from the French, with 
Memoir, Notes, and Appendix, by Gborob Pbarcb, Esq. PostSvo. with Portrait, 8a. 6d. 

" A« tliew Letters wrn the fint model of French proee, eo thejr etill reraain the Directs of uaqTiallfied admimtioa. 
The writioge of Pucal * floarish in immortal youth' : ftll that time can do is to superadd to the charms of pcrp^«ial 
beauty the veneration which bflongs to age. His stjle cannot grow old. He anticipated all criticism, and beoane a 
law to himself. "—EniKBvaoH Rctibw. 

PEREIRA.-A TREATISE ON FOOD AND DIET: 

With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 
Organs ; and an Account of the Dietaries of some of the principal Metropolitan and other 
Establishments for Paupers, Lunatics, Criminals, Children, the Sick, &c. By Jon. Pbrbira. 
M.D. F.R.S. & L..S. Author of " ElemenU of Materia Medica." 8vo. 16s. cloth. 

PESCHEL. -ELEMENTS OF PHYSICS. 

By C. F. Pbschbl, Principal of the Royal Militsry College, Dresden. Translated fknom the 
German, with Notes, by E. Wbst. S vols. fcp. 8vo. with Diagrams and Woodcuts, 318. doth. 



- . . f Part 1. The Physics of Ponderable Bodies. Fcp, 8vo. 7s. 6d. cloth. 
Separately j p^rt a. Imponderable Bodies (Light, Heat, Msgnetism, Electricity, i 
V Dynamics). 3 vols. fcp. 8vo. 18s. 6<l cloth. 



PHILLIPS.-AN ELEMENTARY INTRODUCTION TO MINE- 

RALOGT ; comprising a Notice of the Characters, Properties, and Chemical Constitution of 
Minerals: with Accounts of the Places and Circumstances in which they are found. By 
William Phillips, F.L.S.M.G.S. &c. A New Edition, corrected, enlarged, and improved, 
by W. H. Millbr, M.A.. F.R.S.. Professor of Mineralogy in the University of Cambridge. 
8vo. with numerous Wood Engravings. [In thepren, 

PHILLIPS-FIGURES AND DESCRIPTIONS OF THE 

PALEOZOIC FOSSILS of CORNWALL, DEVON, and WEST SOMERSET; observed in 
the course of the Ordnance Geological Survey of that District. By John Phillips, F.R.S. 
F.O.S. &c. Published by Order or the Lords Commissioners of lI.M. Treasury. 8vo. with 
6D Plates, comprising very numerous figures, Os. cloth. 

PITMAN.-A COURSE OF SERMONS 

On some of the chief Subjects in the Book of Psalms ; containing Three or more for eoch Day 
of the Month : abridged iroro Eminent Divines of the EstablishMl ( hurch. By the Rev. J. R. 
Pitman, A.M. Domestic Chaplain to the Duchess of Kent. 8vo. 14s. cloth. 

PLUNKETT.— THE PAST AND FUTURE OF THE BRITISH 

NAVY. By Captain the Hon. B. Plum kktt, R.N. Second Edition, corrected and enlanied ; 
with Notes, and new Information communicated by se^-eral Officers of Distinction. Post tfvo. 
8s. Od. cloth. 
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THE POCKET AND THE STUD ; 

Or, Practical Hints on the Management of the Stable. By Harry Hieovbr. Author of 
" Stable-Talk and Table-Talk ; or, Spectacles for Young Sportsmen." Fcp. 8vo. with Portrait 
of the Author on his favourite Horse '* Harlequin," 58. half-bound. 

PORTLOCK.-REPORT ON THE GEOLOGY OF THE COUNTY 

of LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and described under 
the Authority of the Master-General and Board of Ordnance. By J. £. Portlocr, F.R.S. 
&c. 8vo. with 48 Plates, 24s. cloth. 

PYCROFT.-THE COLLEGIAN'S GUIDE; 

Or, Recollections of College Days : setting forth the Advantages and Temptations of an 
University Education. By the Rev. James PvcRorr, B. A., Author of ** A Course of English 
Reading," &c. Post 8vo. lOs. 6d. cloth. 



PYCROFT.-A COURSE OF ENGLISH READING, 

Adapt«d_tn every Taste and Capacitjr: with Anecdotes of Men of L«tters.^ Bv 



Jambs Pycroft, B.A. Author of 



nty : 
*The 



Collegian's Guide, &c." Fcp. 8vo. 6s. 



RANKE'S HISTORY OF THE REFORMATION. 

Translated by Sarah Austin, Translator of Ranke's " History of the Popes." Vols. I. and II. 
8vo. 90s., Vol. III. 188., cloth. 

READER.-TIME TABLES 

On a New and Simplified Plan ; to facilitate the Operation of Discounting Bills, and the 
Calculation of Interest on Banking and Current Accounts, &c. : shewing, without oalcu- 
I.ATION, the Number of Days from every Day in the Year to any other Day, for any period 
not exceeding 865 Days. By Thomas Rbadbr. Post 8vo. 14s. cloth ; or 17b. calf lettered. 

REID. - ILLUSTRATIONS OF THE PRINCIPLES AND 

PRACTICE of WARMING and VENTILATING, with Preliminary Remarks on Health anil 
Length of Life. By D. B. Reid, M.D. F.R.S.E. 8vo. with Diagrams and Woodcuts, 168. cloth-. 

A REMEMBRANCE OF BONCHURCH, 

Isle of Wight, the Burial-place of the Rev. W. Adams, Author of "The Old Man's Home/' 
«<The King's Messenger," "The Distant Hills," &c. (By G. A. Hillier.) With a Memoir, 
Portrait, and Vignettes. Royal 16mo. beautifully printed, 2s. 6d. cloth. 

REPTON.-THE LANDSCAPE GARDENING & LANDSCAPE 

ARCHITECTURE of the late Humphry Rbpton, Esq.; being his entire works on these 
Bubiects. New Edition, with an historical and scientific Introduction, a systematic Analysis, 
• Biographical Notice, Notes, and a copious alphabetical Index. By J. C. Loudon. 8vo. with 
960 Engravings, and Portrait, 30s. cloth ; with coloured plates, ^Z. 6b. cloth. 

REST IN THE CHURCH. 

By the Author of " From Oxford to Rome ; and, How it Fared with some who lately made the 
Joomey." New Edition. Fcp. 8vo. 68. 6d. cloth. 

RICH.-THE ILLUSTRATED COMPANION TO THE LATIN 

DICTIONARY AND GREEK LEXICON : forming a Glossary of all the Words representing 
Visible Objecta connected with the Arts, Manufactures, and Every-day Life of the Ancients. 
With Representations of nearly Two Thousand Objects from the Antique. By Anthony 
Rich, Jun.B.A. lateof Caius College, Cambridge ; and one of the Contributors to Dr. Smith's 



" Dictionary of Greek and Roman xintiquities.' 
21s. cloth. 



Post 8vo. with about a,000 Woodcuto, 



" This admirable book will be m welcome to mature scholars as to those who are eommeneini; stody. It i* an 
original eontribution to the iavestigation of classical literature, as delightAU as it is ably executed." — Esk.MJNXft 

" Not onljr a re<iuisite and most orniceable compaaion to the student and to the scholar, but a welcome and 
desirable addlUosi to erery gentleman's library."— MoaMZMO Astbstisea. 

RICHTER.-LEVANA ; OR, THE DOCTRINE OF EDUCATION. 

Translated from the German of Jean Paul Fr. Richtbr. Post 8vo. lOs. 6d. cloth. 

RIDDLE. -A COMPLETE ENGLISH-LATIN AND LATIN- 

ENGLISH DICTIONARY, compiled from the best sources, chiefly German. By the Rev. 
J. B. RiDDLB, M.A. New Edition. 8vo. 31s.6d. cloth. 

Benaratelv i"^^ English-Latin Dictionary, lOs. 6d. cloth. 

oep»™ ' ? The Latin-EngUsh Dictionary, 21 s. cloth. 



I 



the Rev. 
cloth. 
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; RIDDLE. -A DIAMOND LATIN -ENGLISH DICTIONARY. 

i For the Waiitcoat-pocket A Guide to the Meaning, Quality, and right Accentuation of Latin 

Claaaical Words. By the Rev. J. £. Riudlb, M.A. New Edition. Royal S2mo. 4a. bound. 

! RIDDLE.-ECCLESIASTICAL CHRONOLOGY; 

Or, Annals of the Christian Church, from its Foundation to the present Time. Containing a 
I View of General Church History, and the Course of Secular Events ; the Limits of the 

{ Church and its Relations to the State; Controversies; Sects and Parties; Rites, 

• Institutions, and Discipline, dec. By the Rfer. J. B. Ridolb, M.A. 8vo. Ifts. doth. 

RIDDLE.-LETTERS FROM AN ABSENT GODFATHER; 

Or, a Compendium of Religious Instruction for Young Persons. By the Rev. J. E. Riodls. 
M.A. Fcp. 8vo. 6s. cloth. 

i RITCHIE.-RAILWAYS : THEIR RISE AND PROGRESS, 

I and CONSTRUCTION. With Remarks on Railway AccidenU, and Proposals for ibeir 

Prevention. By Robeut Ritchib, Esq. F.R.S. S.A. Associate of the Institute ot Civil 
I Engineers. Fcp. 8vo. with Woodcut and Diagrams, 9s. cloth. 

RIVERS.-THE ROSE AMATEUR'S GUIDE ; 

I Containing ample Descriptions of all the fine leading varieties of Roses, regularly classed in 

j their respective Families; theii* History and mode of Culture. By T. Rivbrs, Jun. New 

Edition, corrected and improved. Fcp. 8vo. 6s. cloth. 

ROBINSON.-THE WHOLE ART OF CURING, PICKLING, 

AND SMOKING MEAT AND FISH, both in the British and Foreign Modes. With many 
I useful Miscellaneous Receipts, and full Directions for the Construction of an economical 

Drying Chimney and Apparatus, on an entirely New Plan. By Jambs Robinson, Eighteen 
Years a Prscticai Curer. Fcp. 8vo. 4s. 6d. cloth. 

ROBINSON.-THE WHOLE ART OF MAKING BRITISH 

WINES, CORDIALS, and LIQUEURS, in the greatest Perfection ; as also Strong and 
Cordial Waters. To which is added, a Collection of Valuable Recipes for Brewing Fine and 
Strong Ales, and Miscellaneous Articles connected with the Practice. By Jambs Robinson. 
Fcp, 8vo. 6s. cloth. 



R06ERS.-THE VEGETABLE CULTIVATOR; 

Containing a plain and accurate Description of " 

with the most approved Method of Cultivatini 
the best Modes of Cooking them. Tbgether witl 



Containing a plain and accurate Description of all thediflTerent Species of Culinary Vegetables. 
■*'''**" "ng them by Natural and Artificial Means, and 

„ _^ ith a Description of the Physical Herbs in general 

Use. By J. Roobbs, Author of ** The Fruit Cultivator.^' New Edition. Fcp. 8vo. 7a. doth. 



with the most approved Method of Cultivating them by Natural and Artificial Means. : 
"of Cooking them. Together withal -.^ ~ . . 



I ROHNER.-A PRACTICAL TREATISE ON MUSICAL 

COMPOSITION. By G. W. Rohnbb. Small 4to. 16s. cloth, gilt edges.— Key, 5s. 

<* ▲ ooBclM, mt not toe conciM, uad tM pnctlcal «zpo«{tion of the theory of mwie, has long, m hdiovc, bcm 
coMM»red a dMMeratam by the miuical vorld ; aad the diUgcnc* and sciemc of the author appear, at laat, to haTe 
rappUod the dlflciency in a tot Htiafaetonr manner. To aaaiat th# teaclier, and facilitate the atBdiea of those 
whoM gentna haa to be aelf taogbt, are the omecta he haa cndearp«rcd to aecompUah, and, as Ctr aa thia vohame 
foea, we ahovld aay with akill and aacceM. The inatmctiona and examplaa are nrm clear ; and «« mmM, therefoic, 
oofdially recoauncsd the work to the moaic feuitle of all oar mclodiooa friand8."->LtTUJknT GAxarrx. 

ROWTON.-THE FEMALE POETS OF GREAT BRITAIN, 

Chronologically arranged : with copious Selections, and Critical Remarks. By Fbbdbbic 
BowTON, Author of ** The Debater.^' Square crown 8vo. 14s. cloth. 

ROWTON.-THE DEBATER ; 

Being a Series of complete Debates, Outlines of Debates, and Questions fbr Discussion ; with 
ample References to the best Sources of Information on each particular Topic. By Fbbdbbic 
RowTON. Author of ** The Female PoeU of Great Britain.*' Fcp. 8vo. 6s. cloth. 

SANDBY.-MESMERISM AND ITS OPPONENTS. 

I By Obobob Sanoby, M.A. Vicar of Flixton, Suffolk. New Edition, considerably 

I enlarged ; with an Introductory Chapter on the Hostility of SdentiHc and Medical Men to 

Mesmerism 16mo. 9s. cloth ; or in a Parts, as. each. 
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SANDFORD -PAROCHIALIA, 

Or, Church, School, and Parish. Bv John Sandford, B.D. Vicar of Dunchnrch, Chaplain 
to the Lord Bishop of Worcester, and Roral Dean. 8vo. with Woodcuts, 16s. cloth. 

SANDFORD.-WOMAN IN HER SOCIAL AND DOMESTIC 

CHARACTER. By Mrs. John Sandford. * New Edition. Fcp. 8vo. 6s. cloth. 

SANDFORD.-FEMALE IMPROVEMENT. 

By Mrs. John Sandford. New Edition. Fcp. 870. 7s. cloth. 

SEAWARD.- SIR EDWARD SEAWARD'S NARRATIVE OF 

HIS SHIPWRECK, and consequent Discovery of certain Islands in the Caribbean Sea : with 
a detail of many extraordinary and highly interesting Events in his Life, from 1733 to 1749, as 
written in his own Diary. Edited by Miss Ja n b Portrr. 8d Edition, with a New Nautical 
and Geographical Introauction. 3 vols, post Svo. ais. cloth. 

SEDGWICK.-A HISTORY OF FRANCE; 

From the Earliest Period to the Revolation of 1848. For the nse of Schools and Tonng 
Persons. Edited by the Rev. John Sbdowick, M.A. Demy of Magdalene College, Oxford; 
and one of the Masters in the Ordnance School, Carshalton. Fcp. Svo. iNearljf readg. 

SENIOR.-CHARLES VERNON : 

A Transatlantic Tale. By Lieut.-Colonel Henry Senior. 3 vols, post Svo. 31s. boards. 

THE SERMON ON THE MOUNT. 

Printed in Gold and Colours, in the Missal style; with Ornamental Borders by Owen Jonbs, 
Architect, and an illuminated Frontispiece by W. Boxall, Esq. New Edition. Fcp. 4to. 
in a rich brocaded silk cover, 31s. ; or bound in morocco, by Hayoay, 358. 

SELECT WORKS OF THE BRITISH POETS, 

From Ben Jonaon to Beattie. With Biographical and Critical Prefaces, by Dr. Aikin. 
A New Edition, with Supplement, by Lucy Airin ; consiating of additional Selections from 
more recent Poets. 8vo. 18s. cloth. 

SELECT WORKS OF THE BRITISH POETS, 

From Chaucer to Withers. With Biographical Sketches, by R. South ey, LL.D. Svo. 80s. 
cloth ; with gilt edges, 31s. 6d. 

■* ." The pecnlUr feature of these two works is, thet the Poems are printed entire, without mutilation or ahridg- 
ment— a feature not possessed by any similar work, and adding obTiously to their interest and utility. 

SHAKSPEARE, BY BOWDLER. 

THE FAMILY SHAKSPEARE ; in which nothing is added to the Original Text : but those 
words and expressions are omitted which cannot with propriety be readaloud. By T Bo wdlb r, 
Esq. F.R.S. New Edition. Svo. with 36 Engravings on Wood, from designs by Sniirke, Howard, 
and other Artists, 21s. cloth; or, in 8 vols. Svo. without Illustrations, d!4, 14s. 6d. boards. 

SHORT WHIST: 

Its Rise, Progress, and Laws; with Observations to make any one a Whist Player; containing 
also the Laws of Piquet, Cassino, Ecart^, Cribbage, Backgammon. By Mi^or A * * « * «. 
New Edition. To which are added, PrecepU for Tyros. By Mrs. B • * * *. Fcp. Svo. Ss . cloth . 

THE GOOD SHUNAMMITE. 

From the Holy Scriptures. With Six Original Designs by A. Klein, and an Ornamental 
Border to each page, in the Missal style, by L. Gruner. printed in Colours and Gold. Square 
fcp. Svo. 21s. in massive carved covers ; or 30s. bound m morocco. 

SINCLAIR.-THE BUSINESS OF LIFE. 

By Catherine Sinclair, Author of "The Journey of Life," <* Modern Society,*' "Jane 
Bouverie," &c. 2 yoIb. fcap Svo. lOs. cloth. 

SINCLAIR -THE JOURNEY OF LIFE. 

By Catherine Sinclair. Author of " The Business of Life," " Modem Society," *• Jane 
Bouverie," &c. New Edition, corrected and enlarged. Fcp. Svo. 5s. cloth. 
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SINNETT— BYWAYS OF HISTORY, 

From the Twelfth to the Sixteenth Century. By Mrs. Percy Sinnbtt. 9 vols, post 8v«. 
181. cloth. 

THE SKETCHES : 

Three Tales. By the Authors of "Amy Hert>ert,*' "The Km«:*s Messengers,'* and " Hawk- 
stone.** New Edition. Fcp. 8vo. with 6 Plates, 8s. cloth. 

SMITH-PERILOUS TIMES; 

Or, the Agpressions of Antichristisn Error on Scriptural Christianity, considered in reference 
to the Dangers and Duties of Protestants. By Gko. [fee ith , F.A.S. Fcp. 8to. 6s. cloth. 

SMITH.-SACRED ANNALS; 

Or, Researches into the History and Reli^n of Mankind, flrom the Creation of the World to 
the Death of Isaac : deduced from the Wntings of Moses and other Inspired Authors, copiously 
illustrated and confirmed by the Ancient Records, Traditions, and Mytholof^ of the Hemthen 
World. By Geokob Smith, F.A.S. Crown 8vo. 10s. cloth. 

SMITH.- THE RELIGION OF ANCIENT BRITAIN HISTORI- 

CALLY CONSIDERED : or, a Succinct Account of the several Reliprious Systems which have 
obtained in this Island from the Earliest Times to the Norntan Conquest ; including an Inves- 
tif^tion into the Early Progress of Error in the Christian Church, the Introduction of the 
Gospel into Britain, and the State-of Religfion in England till Popery had gained the ascen- 
dancy. By Georob Smith, F.A.S. New Edition. 8vo. 7s. 6d. cloth. 

SMITH.-THE VOYAGE AND SHIPWRECK OF ST. PAUL: 

with Dessertations on the Sources of the Writings of St. Luke, and the Ships and Navigation 
of the Antients. By James Smith, Esq. of Jordan Hill, F.R.S, 8to. with Views, Oiarts, 
and Woodcuts, 14s. cloth. 

SMITH.-THE WORKS OF THE REV. SYDNEY SMITH: 

Including his Contributions to THE EDINBURGH REVIEW, PETER PLTMLET'S 
LETTERS, and other Miscellaneous Writings. New Edition, with Additions. 8 Tols. 8vo. 
with Portrait, 868. cloth. 

SMITH-SERMONS PREACHED AT ST. PAUL'S CATHE- 

dral, the Foundling Hospital, and several Chnrches in London; together with othera 
addressed to a Country Congregation. By the late Rev. Stonby Smith, Canon Residentiary 
of St. Paul's Catlicdral. 6vo. 128. cloth. 

i SOAMES-THE LATIN CHURCH DURING ANGLO-SAXON 

TIMES. By the Rev. Henry Soames, M.A., Editor of" Mosheim's Institues of Ecclesias- 
tical History." 8to. Us. cloth. 

SOME PASSAGES FROM MODERN HISTORY. 

By the Author of " Letters to My Unknown Friends," and " Twelve Years Ago-" Fcp. 8vo. 
6s. 6d. cloth. 

THE SONG OF SONGS, WHICH IS SOLOMON'S. 

From the Holy Scriptures. Being the Six Chapters of the Book of the Song of Solomon, 
richly illuminated, in the Missal Style, by Owen Jones. Elegautly bound in relievo leather. 
Imperial l6mo. 21s. 

SONGS, MADRIGALS, AND SONNETS : 

A Gathering of some of the most pleasant Flowers of ' Id English Poetry. Set in borders of 
coloured Oman.ents and Vignetts. Square fcp. 8vo. lOs. 6d. ornamental boards ; or 17s. 
bound in morocco by Hayday. 

*' The pirres ar« prettily chosen, withoat exception ; and it is altoocther a book of so 
Jttstiry the motto from the love-lorn MasUfr Slender, who, in the most diiBcnlt crisi 
shilliogs thai he had not mlilald the comfort of such a companion."— Exaximsa. 



of sonn and eonneta which may 
of hu life, had nther than forty 



ROBERT SOUTHEY'S COMPLETE POETICAL WORKS; 

Containing all the Author's last Introductions and Notes. Complete in One Volume, with 
Portrait and View of the Poet's Residence at Keswick, uniform with Byron's and Moore's 
Poems. 8vo. 218. cloth ; or 428. bound in morocco. 
Also, an Edition in 10 vols. fcp. 8vo. with Portrait and 19 Plates, 4f3. 10s. cloth ; morocco, ^^48. 

SOUTHEY -THE LATE MR. SOUTHEY'S COMMON-PLACE 

BOOK; comprising his Readings and Collections in History, Biography, Manners and 
Literature, Voyages and Travels, &c. &c. [/m tksprem. 
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SOUTHEY (ROBERT) -THE LIFE AND CORRESPONDENCE 



OF THE LATE ROBERT SOUTHEY. 

SOC7THEY, M.A. 



Edited by his Sod, tbe Rev. Charles CuTHBBRt 
iln preparation* 



Harry Hiboybr. New Edition. 



i SOUTHEY.-THE DOCTOR, &c. 

I By the Iftte Robert South BY. Complete In One Volnme. Edited by the Author's Son-in- 

I Law. the Rev. John Wood Wahtbr. With Portrait, Vignette Title -pa^, and Bust of the 

Author. New Edition. Square crown 8vo. 21s. cloth. 

SOUTHEY.-THE LIFE OF WESLEY; 

And Rise and Profcress of Methodism. By Robert Southe y, Esq. LL.D. New Edition, with 
I Notes by the late Samuel Taylor Coleridge, Esq., and Remarks on the Life and Character of 

! John Wesley, by the late Alexander Knox, Esq. Edited by the Rev. Charlbs Cuthbert 

South by, A.M. Curate of Cockermouth. 2 vols. Svo. with 2 Portraits, 288. cloth. 

, STABLE TALK AND TABLE TALK; 

or, SPECTACLES for YOUNG SPORTSMEN. By 
2 vols. Svo. with Portrait, 24s. cloth. 

STEEL'S SHIPMASTER'S ASSISTANT ; 

Compiled for the use of Merchants, Owners and Masters of Ships, Officers of Customs, and all 

Persons connected with Shipping or Commerce : containing the Law and Local Regulations 

affecting the Ownership, Charge, and Management of Ships and their Cargoes \ together with 

1 Notices of other Matters, and all necessary information for Mariners. New Edition, rewritten 

I throughout. Edited by Graham Willmorb, Esq. M.A. Barrister-at-Law; Georgb 

Clem ents, of the Customs, London ; and Wi lli a m Tate, Author of « The Modem Cambist." 

I Svo. 28s. cloth ; or, 29s. bound. 

i STEPHEN-ESSAYS IN ECCLESIASTICAL BIOGRAPHY, 

! AND ON OTHER SUBJECTS. Taken fh)m Articles which have appeared in THE 

EDINBURGH REVIEW. Revised and corrected by the Author, the Right Hon. Sir James 
Stephbm, K.C.B. 2 vols. Svo. [^In preparation. 

STEPHEN -HISTORY OF THE EPISCOPAL CHURCH OF 

I SCOTLAND, from the Reformation to the Present Time. By Thomas Stephen, Author of 

" The Book of the Constitution," " Spirit of the Church of Rome," &c. 4 vols. Svo. with 24 
I highly-finished Portraits engraved on steel, 32s. cloth. 

STEPHENS.-A MANUAL OF BRITISH COLEOPTERA, 

or, BEETLE^: containingaDescriptionof all the Species of Beetles hitherto ascertained to 
inhabit Great Britain and Ireland, &c. With a Complete Index of the Genera. By J. K. 
Steph ens. F.L.S. Author of ** Illustrations of Entomology." Post Svo. 14s. cloth. 

STEWART. -THE MEANS OF FACILITATING THE 

TRANSFER OF LAND : in Three Lectures. By Jambs Stewart, Esq., of Lincoln's Inn, 
Barrister. Svo. 5s. cloth. 

THE SUITOR'S INSTRUCTOR IN THE PRACTICE OF THE 

COUNTY COURTS : containing all the Information necessary for Conducting or Defending 
a Suit ; the Fees payable on each Step ; Definitions of the Legal Terms used in. the Proceedings ; 
an Abstract of the Act of Parliament ; the Rules of Practice, &c. &c. Also, a District Directory, 
giving the Names of all the Streets (and the number of Houses in each Street) which form the 
Boundaries of the Metropolitan Districts, made from an actual Pernmbulation around each ; 
and a List of the Country Districts. By a County Court Assistant Clerk. 12mo. 4s. 6d. cloth. 

TATE. -THE CONTINUOUS HISTORY OF THE LIFE AND 

WRITINGS OF ST. PAUL, on the basis of the Acts; with Intercalary Matter of Sacred 
Narrative, supplied ft'om the Epistles, and elucidated in occasional Dissertations : with the 
Horae Paulina: of Dr. Paley, in a more correct edition, subjoined. By Jambs Tate, M.A. 
Canon Residentiary of St. Paul's. Svo. with Map, 13s. cloth. 



TAYLER.-MARaARET; 



Or, the Pearl. By the Rev. Charles B. Tayler, M.A. Rector of St. Peter's, Cheater, Author 
of " Lady Mary j or. Not of the World," &c. New Edition. Fcp. Svo. 6s. cloth. 

TAYLER.-LADY MARY; 

Or, Not of the World. By the Rev. Charles R Tavler, Rector of St. Peter's, Chester; 
Author of " Margaret, or the Pearl," &c. New Edition. Fcp. Svo. with a Frontispiece 
engraved by J. Adsolon, 6s. 6d. cloth. 
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TAYLOR-LOYOLA AND JESUITISM. 

By Isaac Taylor. PoitSvo. INearijf rea^. 

TAYLOR -BISHOP JEREMY TAYLOR'S ENTIRE WORKS: 

With the Life by Bishop Hbber. Revised and corrected by the Rev. Charlks Page 
Edbn, Fellow of Oriel College, Oxford. Vol. II. (the First m the order of pabtication) 
contains the Life of Christ; Vol. III. the Holy Living^ and Dying:; Vol. IV. a Coarse of 
Sermons for all the Sundays of the Year ; Vol. V. the Episcopacy. Apolof^v for Set Fonas. 
Reverence due to the Altar (now first printed from a MS. recently aiscoTered in the Ubr«rT 
of Queen's College, Oxford), Liberty of Prophesying, and Confirmation. 

\* To be completed in Ten Volumes, 8vo. price 10s. 6d. each.— VoL I. (the last in order of 
pubiication) will contain Bishop Heber*s Life of Jeremy Taylor, extended by the Editor. 

THIRLWALL -THE HISTORY OF GREECE. 

By the Right Rev. the Lord Bishop of St. David's (the Rev. CSonnop Thirlwall). A New 
Edition, revised ; with Notes. Vols. 1. to IV. 8vo. with Maps, Sfis. cloth. To be completed 
in 8 volumes, price las. each. [Vol, V. mearljf reidg, 

*»* Also, an Edition in 8 vols. fcp. 8vo. with Vignette Titles, £^, 8a. cloth. 

THOMSON -THE DOMESTIC MANAGEMENT OF THE SICK 

ROOM, necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Akthomt 
Todd Thomson, M.D. F.L.S. Professor of Materia Medica and Therapeutics, and of 
Forensic Medicine, in University College, London. New Edition. Post 8vo. 10b. 6d. cloth. 

THOMSON'S SEASONS. 

Pdited, with Notes, Philosophical, Classical, Historical, and Biographical, by Amthokt 
TuDD THOMSON, M.D. F.L.S. Fcp. 8vo. 7b. 6d. cloth. 

THOMSON'S SEASONS. 

Edited bv Bolton Cornby, Esq. Illustrated with Seventy-seven Designs drawn ou Wood, 
by Members of the Etching Club. Engraved by Thompson and other eminent Engravers. 
Square crown 8vo. uniform with *' Goldsmith's Poems," 2l8. cloth ; or, bound in mmxicco, 
by Ha>day, S6s. 

THOMSON.-SCHOOL CHEMISTRY; 

Or, Practical Rudiments of the Science. By Robkrt Dundas Thomson, M.D. Master in ' 
Surgery in the University of Glasxow ; Lecturer on Chemistr^r in the same University ; and 
formerly in the Medical Service of the Honourable East India (Company. Fep. 8vo. witli 
Wcodcuts, 78. cloth. 

THOMSON.-EXPERIMENTAL RESEARCHES ON THE FOOD , 

Of ANIMALS and the FATl'ENKVG of CATTLE : with Remarks on the Food of Man. By 
RoBKRT Dundas Thomson, M.D. Lecturer on Chemistry in the University of Ghisgow; § 
Author of *' School Chemistry ; or. Practical Rudiments of the Science.*' Fcp. 8vo. 5s. cloth. 

THOMSON.-TABLES OF INTEREST, 

At Three, Four, Four-and-a-Half, and Five per Cent., from One Pound to Ten Thonsand, and 
troiii One to Throe Hundred and ^ixty-five Days, in a regular progression of single Days; 
with Interest at all the above Rates, from One to Twelve Months, and from Oneto l>n Years. 
Also, numerous other Tables of Exchanges, Time, and Discounts. By John Thomso.v, 
Accountant. New Edition. 12mo. 8s, bound. > 

TOMLINE.-AN INTRODUCTION TO THE STUDY OF THE 

BIBLE: containing Proofs of the Authenticity and Inspiration of the Holy Scriptures; 
a Summary of the History of the Jews ; an Account of the Jewish Sects ; and a brief 
Statement of the Contents of the several Books of the Old and New Testaments. By Gbobob 
ToMLiNE, D.I). F.R.S. New Edition Fcp. 8vo. 5s. 6d. doth. 

TOOKE.-THE HISTORY OF PRICES : 

With reference to the Causes of their principal Variations, from the year 17OT to the year 
1888, inclusive. Preceded by a Sketch of the History of the Corn Trade m the last Two Cen- 
turies. By Thomas Tookk, Esq. F.R.S. 3 vols. Svo. j£'2. 8s. cloth. 

TOOKE.-THE HISTORY OF PRICES, AND OF THE STATE 

of the CIRCULATION from 1839 to 1847, inclusive: with a general Review of the Currency 
Question, and Remarks on the Operation of the Acts 7 and 8 Vict. c. 32: being a continuation 
of " The History of Piices, from 1792 to 1839." By T. Tookb, Esq. F.R.S. 8to. ea. cloth. 
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TOWNSEND.-THE LIVES OF TWELVE EMINENT JUDGES 

of the LAST and of the PRESENT CENTURY. By W. Charles Townsknd, Esq. Af.A. 
Recorder of Macclesfield j Author of " Memoirs of the House of Commons." 2 vols. 8vo. 
28«. cloth. 

TURNER -THE HISTORY OF ENGLAND, 

From the Earliest Period to the Death of Elizabeth. By Sharon Turnbr, Esq. F.A.S. 
R.A.S.L. New Editions. 12 vols. 8vo. ^8. Ss. cloth.— Or, separately , 

THE HISTORY of the ANGLO-SAXONS. 8 vols. 8vo. ^3. 5b. boards. 

THE HISTORY of ENGLAND during^ the MIDDLE AGES. 5 vols. 8vo. ^3, bds. 

THE HISTORY of the REIGN of HENRY VIII. 3 vols. 8vo. 26s. boards. 

THE REIGNS of EDWARD VI., MARY, and ELIZABETH. 2 vols. 8vo. 328. bds. 

TURNER -THE SACRED HISTORY OF THE WORLD, 

Attempted to be Philosophically considered, in a Series of Letters to a Son. By Sharon 
Turner, F.S.A. and R.A.S.L. New Edition, edited by the Rev. Sydney Turner. 3 vols, 
post 8vo. 3U. 6d. cloth. 

DR. TURTON'S MANUAL OF THE LAND AND FRESH- 

WATER SHELLS of the BRITISH ISLANDS. A New Edition, thorouj(hly revised and with 
considerable Additions. By John Edward Gray, Keeper of the Zoological Collection in 
the British Museum. Post 8vo. with Woodcuts, and 12 Coloured Plates i5s. cloth. 

TWELVE TEARS AGO : A TALE. 

By the Author of " Letters to my Unknown Friends.'' Fcp. 8vo. 66. 6d. cloth. 



I TWISS -VIEW OF THE PROGRESS OF POLITICAL ECONOMY 

in EUROPE since the SIXTEENTH CENTURY ; bein? a Course of Lectures delivered before 
, the University of Oxford, in Michaelmas Term 1846, and Lent Term 1847. By Travbrs Twiss, 

D.C.L. F.R.S. Professor of Political Economy, and Fellow of University CoUeflre. Oxford. 
I 8V0. 10s. 6d. cloth. 

URE.-DICTIONARY OF ARTS, MANUFACTURES, & MINES ; 

Containinf^ a clear Exposition of their Principles and Practice. By Andrbw Urb, M.D. 
F.R.S. M.G.S. M.A.S. Lond.; M. Acad. N.L. Philad. ; S. Ph. Soc. N. Germ. Hanov. ; Mulii. 
&c. &c. New Edition, corrected. 8vo. with 1,240 Eng^ravings on Wood, 50s. cloth.— Also, 

SUPPLEMENT of RECENT IMPROVEMENTS. New Edition. 8vo. withWoodcuts, 14s. cloth. 

YON ORLICH.-TRAVELS IN INDIA; 

Including Scinde and the Punjab.in 1S42 and 1843. By Capt.LEOPOLD Von Orlich. Translated 
from theGermna, by H. Evans Lloyd, Esq. 2 vols. 8vo. with coloured Frontispieces, and 
numerous Illustrations on Wood, 258. cloth. 

WALFORD -THE LAWS OF THE CUSTOMS, 

Compiled by Direction of the Lords Commissioners of Her Majesty's Treasury, and published 
under the Sanction of the Commissioners of Her Majesty's Customs; with Notes and a 
General Index. Edited by J. G. Walvord, Esq. Solicitor for the Customs. 8vo. lOs. 6d.cloth. 

WALKER —ELEMENTA LITUR6ICA ; 

Or, the Churchman's Mirror, for the Scholastic Study of the Bo: k of Common Prayer. By 
G. A. Walkbr, A.M., of Christ College, Cambridge. New Edition, entirely rearranged and 
considerably enlarged. Fcp. 8vo. 4s. 6d. cloth. 

WALKER-CHESS STUDIES; 

Comprising One Thousand Gaines of Chess, as really plaved by the first Chess Players ; 
formmg a complete Encyclopedia of Reference, and presenting the greatest Collection extant 
of fine specimens of strategy in every stage of the Game. Selected and arranged by Gborob 
Walker, Author of " Chess made Easy,'^ &c. 8vo. lOs. 6d. sewed. 
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WARDLAW -DISCOURSES ON THE PRINCIPAL POINTS 

OF THE SOCINIAN CONTROVERSY—the Unity of God, and the Trinity of Persons in the 
Godhead ; the Supreme Divinity of Jesus Christ ; the Doctrine of the Atonement ; the Christian 
Character, &c. By Ralph >^arolaw, D.D. New Edition, 8vo. 158. cloth. 

WATERTON.-ESSAYS ON NATURAL HISTORY, 

Chiefly Omitholog^y. By Charles Watkrton, Esq., Author of "Wanderinn in South 
America." With an Autobioj^raphy of the Author, and a View of Walton Hall. New 
Edition. Fcp. 8vo. 8s. cloth. 

SECOND SERIES. With Continuation of Mr. Watbrton's Autobiography. New Edition. 
Fcp. 8vo. with Vignette by T. Creswick, A.R.A. 68. 6d. cloth. 

WEBSTER.-AN ENCYCLOPEDIA OF DOMESTIC ECONOMY; 

Comprising such subjects as are most immediately connected with Housekeeping: as, The 
Construction of Domestic Edifices, with the modes of Warming, Ventilating, and Li^iitiD^ 
them— A description of the various articles of Furniture, with the nature of tiieir Materials- 
Duties of Servants, &c. &c. &c. By Thomas Wbbstbr, F.G.S. ; assisted by the late Mrs. 
Parkes. New Edition. 8vo. with nearly 1,000 Woodcuts, 508. cloth. 

WELSFORD.-MITHRIDATES MINOR; 

Or, an Essay on Language. By Henry Welsford, Esq. Author of the "Origin and 
Ramifications of the English Language.'' 8vo. Us. cloth. 

WESTWOOD.-AN INTRODUCTION TO THE MODERN 

CLASSIFICATION OF INSECTS ; founded on the Natural Habits and compounding On^ni- 
sation of the dilTerent Families. By J. O. Westwood, F.L S. &c. &c. &c. 2 vols. 8vo. with 
numerous Illustrations, j£r2. 7s. cloth. 

WILBERFORCE -A PRACTICAL VIEW OP THE PREVAIL- 
ING RELIGIOUS SYSTEMS of PROFKSSKD CHRISTIANS, in the Higher and Middle 
Classes in this Country, contrasted with Real Christianity. ByWM Wilberforcs, Esq. 
M.P. New Edition. 8v'0. 8s. boards.— 20th Edition. Fcp. 8vo. 4s. 6d. cloth. 

LADY WILLOUGHBY'S DIARY. 

So much of the Diary of Lady Wiiloughby as relates to her Domestic History, and to the 
Eventful Period of King Charles the First, the Protectorate, and the Restoration (1635 to 1663). 
New Edition. In Two Paris, square fcp. 8vo. Ss. each, boards ; or ISs. each, bound in morocco 
by Hay day. 

%* These Two Volumes are printed, ornamented, and bound in the style of the period 
to which TAtf Diary refers. 

WILSON. -THE LANDS OF THE BIBLE VISITED AND 

DESCRIBED, in an Extensive Journey undertaken with special reference to the promotion 
of Biblical Research and the advancemenr of the Cause of Philanthropv. By John Wilson, 
D.D. F.R.S. Honorary President of the Bombay Branch of the Roysil Asiatic Society, &c. 
2 vols. 8vo. with Maps and numerous Illustrations, j£'1. 16s. cloth. 

WOOD.-A PRACTICAL TREATISE ON RAILROADS, 

And Interior Communication in General ; containing numerous Experiments on the Powers 
of the Improved Locomotive Engines, and Tables of the comparative Cost of Conveyance on 
Canals, Railways, and Turnpike Roads. By Nicholas Wood, Hemb. Inst Civ. Eng. &c. i 
New Edition. 8vo. with Plates and Woodcats, 31s. 6d. cloth. 

WOODWARD.-ESSAYS AND SERMONS. 

Bv the Rev. Henry Woodward, M.A. formerly of Corpus Christ! College, Oxford, Rector 
of Fethard, in the Diocese of Cashel. New Edition. 2 vols. fcp. 8vo. 14s. cloth. 

ZUMPT'S GRAMMAR OF THE LATIN LANaUAGE. 

Translated and adapted for the use of English Students, with the Author's sanction and 
co-operation, by Dr. L. Schmitz, F.R.S.E., Rector of the High School of Edinbunrh: 
with copious Corrections and Additions communicated to Dr. ScTimitz, for the authorised 
English Translation, by IVofessor ZUMn\ New Edition, corrected. 8vo. 148. cloth. 

IFebruary 28, 1849. 

WILION ANDOOILVT, »KIRt4E» VTKBfcT, BNOn UlbL, LOMUON. 
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